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<< Unchanged sections omitted >>
6.2.3G
Maximum Power Reduction (MPR) for V2X communication

Editor’s note: This test case is incomplete. The following items are missing or incomplete:

- Test description

- Test requirement including the test tolerance in Annex F.3.2

- Applicability spec

- Connection diagram

- UE test mode

- GNSS in the initial conditions is FFS.

6.2.3G.1
Maximum Power Reduction (MPR) for V2X Communication / Power class 3

6.2.3G.1.1
Maximum Power Reduction (MPR) for V2X Communication / Power class 3 / Contiguous allocation of PSCCH and PSSCH / Non-concurrent with E-UTRA uplink transmissions
6.2.3G.1.1.1
Test purpose
To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance covering configurations where a maximum power reduction is allowed in the UE.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2.3G.1.1.2
Test applicability
The requirements of this test apply in the test case 6.6.2.3G Adjacent Channel Leakage power Ratio for V2X Communication to all types of E-UTRA UE release 14 and forward that support V2X communication.

NOTE:
As a result TC 6.2.3G.1.1 has not been included in the test case applicability table 4.1-1, TS 36.521-2. This does not preclude the test from being used for R&D or other purposes if deemed useful.

6.2.3G.1.1.3
Minimum conformance requirements
When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating bands specified in Table [FFS], this subclause specifies the allowed Maximum Power Reduction (MPR) power for V2X physical channels and signals due to PSCCH and PSSCH simultaneous transmission.

For contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output power for V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2.3G.1.1.3-1 for power class 3.

Table 6.2.3G.1.1.3-1: Maximum Power Reduction (MPR) for power class 3 V2X Communication (Contiguous PSCCH and PSSCH transmission)
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	
	
	
	
	
	
	≤ 1.5

	16 QAM
	
	
	
	
	
	
	≤ 2


The normative reference for this requirement is in TS 36.101 [2] clause 6.2.3G.

6.2.3G.1.1.4
Test description
6.2.3G.1.1.4.1
Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in Table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.2.3G.1.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.8.3.
Table 6.2.3G.1.1.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	
	V2X Configuration to Transmit

	Ch BW
	Modulation
	RB allocation

	10 MHz
	QPSK
	[48]

	10 MHz
	16QAM
	[48]

	20 MHz
	QPSK
	[96]

	20 MHz
	16QAM
	[96]


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure [TBD].

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 6.8.2. Message content exceptions are defined in clause 6.2.3G.1.1.4.3.

3.
The V2X reference measurement channel is set according to Table 6.2.3G.1.1.4.1-1.

4.
Propagation conditions are set according to Annex B.0.
5.
UE test mode - FFS.
6.2.3G.1.1.4.2
Test procedure
1.
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.

2.
Measure the mean power of the UE in the channel bandwidth for each test point in Table 6.2.3G.1.1.5-1 according to the test configuration from Table 6.2.3G.1.1.4.1-1. The period of measurement shall be at least continuous duration of one sub-frame (1ms).
6.2.3G.1.1.4.3
Message contents
FFS

6.2.3G.1.1.5
Test Requirements
The maximum output power, derived in step 2 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.3G.1.1.5-1.
Table 6.2.3G.1.1.5-1: UE Power Class 3 test requirements

	E-UTRA Band
	Class 3 (dBm)
	QPSK Tol. (dB))
	16QAM Tol. (dB)

	47
	23
	+2.7 / [-4.2]
	+2.7 / [-4.7]

	Note 1:
For transmission bandwidths (Figure 5.4.2-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.

Note 2:
For the UE maximum output power modified by MPR, the power limits specified in Table 6.2.5.3-1 apply.


6.2.3G.1.2


6.2.3G.1.3
Maximum Power Reduction (MPR) for V2X Communication / Power class 3 / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmission
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- Connection diagram

- Message contents and test requirements

- Applicability spec

- The test point selection is FFS.

6.2.3G.1.3.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance covering configurations where a maximum power reduction is allowed in the UE.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2.3G.1.3.2
Test applicability

This test applies to all types of E-UTRA UE release 14 and forward that support V2X Communication.

6.2.3G.1.3.3
Minimum conformance requirements

When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.2G-2, the allowed MPR requirements in subclause 6.2.3G apply for V2X PSSCH and PSCCH transmission. The allowed MPR requirements in subclause 6.2.4D apply for other V2X sidelink transmission (PSBCH/PSSS/SSSS). The MPR requirements in subclause 6.2.3 apply for uplink transmission.
The normative reference for this requirement is TS 36.101 [2] clause 6.2.3G.

6.2.3G.1.3.4
Test description

6.2.3G.1.3.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in Table 5.4.2G.1-2. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.2.3G.1.3.4.1-1. The details of the uplink and V2X reference measurement channels (RMCs) are specified in A.2 and A.8.3 respectively. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.2.3G.1.3.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Low range for uplink and Low range for V2X,

High range for uplink and High range for V2X

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink
	Uplink Configuration
	V2X Configuration

	Ch BW
	N/A for Maximum Power Reduction (MPR) test case
	Mod'n
	RB allocation
	Ch BW
	Mod'n
	RB allocation

	1.4MHz
	
	QPSK
	5
	10 MHz
	QPSK
	48

	1.4MHz
	
	QPSK
	6
	10 MHz
	16QAM
	48

	1.4MHz
	
	16QAM
	5
	20 MHz
	QPSK
	96

	1.4MHz
	
	16QAM
	6
	20 MHz
	16QAM
	96

	3MHz
	
	QPSK
	4
	

	3MHz
	
	QPSK
	15
	

	3MHz
	
	16QAM
	4
	

	3MHz
	
	16QAM
	15
	

	5MHz
	
	QPSK
	8
	

	5MHz
	
	QPSK
	25
	

	5MHz
	
	16QAM
	8
	

	5MHz
	
	16QAM
	25
	

	10MHz
	
	QPSK
	12
	

	10MHz
	
	QPSK
	50
	

	10MHz
	
	16QAM
	12
	

	10MHz
	
	16QAM
	50

(Note 3)
	

	15MHz
	
	QPSK
	16
	

	15MHz
	
	QPSK
	75
	

	15MHz
	
	16QAM
	16
	

	15MHz
	
	16QAM
	75

(Note 3)
	

	20MHz
	
	QPSK
	18
	

	20MHz
	
	QPSK
	100
	

	20MHz
	
	16QAM
	18
	

	20MHz
	
	16QAM
	100

(Note 3)
	

	Note 1:
For the uplink RB allocation, 

Note 2:
The RBstart of partial RB allocation shall be RB#0 and RB# (max + 1 - RB allocation) of the channel bandwidth.

Note 3:
Applies only for UE-Categories ≥2.


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure [TBD].

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3. Message content exceptions are defined in clause 6.2.3G.1.3.4.3

3.
Downlink signals are initially set up according to Annex C.0, C.1, and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and V2X Reference Measurement Channels are set according to Table 6.2.3G.1.3.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 3A-RF-V2X according to TS 36.508 [7] clause 5.2A.2C. Message content exceptions are defined in clause 6.2.3G.1.3.4.3.

6.2.3G.1.3.4.2
Test procedure

1.
The SS simultaneously sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC and V2X scheduling information via PDCCH DCI format 5A for SL_V_RNTI to schedule the V2X RMC according to Table 6.2.3G.1.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL and V2X RMCs.

2.
Send continuously uplink power control "up" commands in the uplink scheduling information to the UE to ensure that the UE transmits at PUMAX level. Configure the UE to transmit PSCCH and PSSCH with the PUMAX level of each test points.

3.
Measure the mean power over all component carriers in the V2X con-current band configuration. The period of measurement shall be at least continuous duration of one sub-frame (1ms).

6.2.3G.1.3.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6 with the following exceptions:

6.2.3G.1.3.5
Test requirements

The maximum output power, derived in step 2 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.3G.13.5-1.

Table 6.2.3G.1.3.5-1: Inter-band con-current V2X UE Power Class test requirements

	V2X con-current band Configuration
	Class 1 (dBm)
	Tol. (dB)
	Class 2 (dBm)
	Tol. (dB)
	Class 3 (dBm)
	QPSK full RB allocation Tol. (dB))
	16QAM full RB allocation Tol. (dB)

	V2X_3A-47A
	
	
	
	
	23
	[+2.7 /

-3.7] 
	[+2.7 /

-4.7]

	V2X_7A-47A
	
	
	
	
	23
	[+2.7 / 1,2
-3.7]
	[+2.7 / 1,2
-4.7]

	V2X_8A-47A
	
	
	
	
	23
	[+2.7 / 1,2
-3.7]
	[+2.7 / 1,2
-4.7]

	V2X_39A-47A
	
	
	
	
	23
	[+2.7 /

-3.7]
	[+2.7 /

-4.7]

	V2X_41A-47A
	
	
	
	
	23
	[+2.7 /

-3.7]
	[+2.7 /

-4.7]

	NOTE 1:
The con-current band combinations are used for V2X Service.

NOTE 2:
PPowerClass is the maximum UE power specified without taking into account the tolerance 

NOTE 3:
For inter-band con-current aggregation the maximum power requirement applies to the total transmitted power over all component carriers (per UE).

NOTE 4:
4 refers to the transmission bandwidths (Figure 5.4.2-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB


<< Unchanged sections omitted >>
6.2.4G
Additional Maximum Power Reduction (A-MPR) for V2X Communication

Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- NS_33 (B47): Minimum requirements in TS 36.101 are incomplete. Test configuration table and test requirements are missing.

- Network signalled value "NS_33" is not defined in RAN2.
- Test description
6.2.4G.1
Additional Maximum Power Reduction (A-MPR) for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

6.2.4G.1.1
Test purpose
Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction A-MPR is allowed for the output power as specified in Table 6.2.2.3-1. Unless stated otherwise, an A-MPR of 0 dB shall be used.
6.2.4G.1.2
Test applicability
The requirements of this test apply in test case 6.6.2.2.4 Additional Spectrum Emission Mask for network signalled values NS_33 to all types of E-UTRA UE release 14 and forward that support V2X communication.

The requirements of this test apply in test case 6.6.3.3 Additional Spurious Emissions for network signalled values NS_33 to all types of E-UTRA UE release 14 and forward that support V2X communication.

NOTE:
As a result TC 6.2.4G.1 has not been included in the test case applicability table 4.1-1, TS 36.521-2. This does not preclude the test from being used for R&D or other purposes if deemed useful.

6.2.4G.1.3
Minimum conformance requirements
When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating bands specified in Table 5.2G-1, the allowed A-MPR for the maximum output power for V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2.4G.1.3-1.
Table 6.2.4G.1.3-1: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	A-MPR (dB)

	NS_33
	6.6.2.2.4 (A-SEM) 

6.6.3.2 (A-SE)
	47
	10
	Table 6.2.4G.1.3-2


Table 6.2.4G.1.3-2: A-MPR for NS_33

	Resource pool
	Carrier frequency(MHz)
	Resources Blocks (NRB)
	Start Resource

Block
	A-MPR (dB)

	Adjacent
	5860
	[≤ 10]
	[0]
	[12]

	
	
	
	[5]
	[6]

	
	
	
	[10]
	[4]

	
	
	
	[≥ 15]
	[0.5]

	
	
	[>10 & ≤22]
	[0]
	[11.5]

	
	
	
	[5]
	[10]

	
	
	
	[10]
	[8]

	
	
	
	[15]
	[4.5]

	
	
	
	[20 and 25]
	[2.5]

	
	
	
	[≥ 30]
	[1]

	
	
	[>22]
	[0 and 5]
	[9]

	
	
	
	[10]
	[8]

	
	
	
	[15]
	[7.5]

	
	
	
	[20]
	[4.5]

	
	5870, 5910, 5920
	[<20]
	≥ 0
	[3]

	
	
	[≥ 20 and ≤45]
	
	[2]

	
	
	[>45]
	
	[3]

	
	5880, 5890, 5900
	[<10]
	≥ 0
	[1.5]

	
	
	[≥ 10 and ≤38]
	
	[0]

	
	
	[>42]
	
	[1.5]

	Non-Adjacent
	5860
	[≤ 5]
	≥ 0
	[12]

	
	
	[>5]
	
	[10]

	
	5870, 5910, 5920
	[≤ 5]
	≥ 0
	[3.5]

	
	
	[>5 & ≤42]
	
	[1.5]

	
	
	[>42]
	
	[3]

	
	5880, 5890, 5900
	[≤18]
	≥ 0
	[2]

	
	
	[>18 &  ≤42]
	
	[1]

	
	
	[>42]
	
	[1.5]


The normative reference for this requirement is in TS 36.101 [2] clause 6.2.4G.

6.2.4G.1.4
Test description
6.2.4G.1.4.1
Initial condition
FFS
6.2.4G.1.4.2
Test procedure
1.
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC. (UE should be already transmitting PUMAX after Initial Conditions setting)

2.
Measure the mean power of the UE in the channel bandwidth for each test point in table [FFS] according to the test configuration from Table [FFS]. The period of measurement shall be at least continuous duration of one sub-frame (1ms).
6.2.4G.1.4.3
Message contents
6.2.4G.1.4.3.1
Message contents exceptions (network signalled value "NS_33")
1.
Information element additionalSpectrumEmission is set to NS_33. This can be set in the SL-PreconfigGeneral-r12 as part of the SL-V2X-Preconfiguration. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario.

Table 6.2.4G.1.4.3.1-1: SL-PreconfigGeneral-r12: Additional spurious emissions test requirement for "NS_33"

	Derivation Path: TS 36.331 [5] clause 9.3.2

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	33 (NS_33)
	
	


6.2.4G.1.5
Test Requirements
FFS

6.2.4G.2
Additional Maximum Power Reduction (A-MPR) for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions

Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- Connection diagram

- Initial conditions and test requirements

- The minimum requirements for NS_33 are still square brackets in RAN4

6.2.4G.2.1
Test purpose

Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction A-MPR is allowed for the output power as specified in Table 6.2.2.3-1. Unless stated otherwise, an A-MPR of 0 dB shall be used.
6.2.4G.2.2
Test applicability

The requirements of this test apply in test case 6.6.2.2.4 Additional Spectrum Emission Mask for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for network signalled values NS_04/NS_33 to all types of E-UTRA Power Class 3 UE release 14 and forward that support V2X communication.

The requirements of this test apply in test case 6.6.3.3 Additional Spurious Emissions for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for network signalled values NS_04/NS_33 to all types of E-UTRA Power Class 3 UE release 14 and forward that support V2X communication.

NOTE:
As a result TC 6.2.4G.2 has not been included in the test case applicability table 4.1-1, TS 36.521-2. This does not preclude the test from being used for R&D or other purposes if deemed useful.

6.2.4G.2.3
Minimum conformance requirements

When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.2G-2, the requirements in subclause 6.2.4G.1 apply for V2X PSSCH and PSCCH transmission. The allowed A-MPR requirements in subclause 6.2.4D [2] apply for other V2X sidelink transmission (PSBCH/PSSS/SSSS). The A-MPR requirements in subclause 6.2.4 apply for uplink transmission.

The normative reference for this requirement is in TS 36.101 [2] clause 6.2.4G.

6.2.4G.2.4
Test description

6.2.4G.2.4.1
Initial condition
FFS

6.2.4G.2.4.2
Test procedure
1.
The SS simultaneously sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC and V2X scheduling information via PDCCH DCI format 5A for SL_V_RNTI to schedule the V2X RMC according to Table [TBD]. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL and V2X RMCs.

2.
Send continuously uplink power control "up" commands in the uplink scheduling information to the UE to ensure that the UE transmits at PUMAX level. Configure the UE to transmit PSCCH and PSSCH with the PUMAX level of each test points; allow at least 200ms for the UE to reach PUMAX level.

3.
Measure the mean power over all component carriers in the V2X con-current band configuration. The period of measurement shall be at least continuous duration of one sub-frame (1ms). For TDD slots with transient periods are not under test.

6.2.4G.2.4.3
Message contents
6.2.4G.2.4.3.1
Message contents exceptions (network signalled value "NS_04" for E-UTRA uplink transmission)

1.
Information element additionalSpectrumEmission is set to NS_04. This can be set in the SystemInformationblockType2 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario.

Table 6.2.4G.2.4.3.1-1: SystemInformationBlockType2: Additional spurious emissions test requirement for "NS_04"

	Derivation Path: TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	4 (NS_04)
	
	


6.2.4G.2.4.3.2
Message contents exceptions (network signalled value "NS_33" for E-UTRA V2X sidelink transmission)

1.
Information element additionalSpectrumEmission is set to NS_33. This can be set in the SL-PreconfigGeneral-r12 as part of the SL-V2X-Preconfiguration. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario.

Table 6.2.4G.2.4.3.1-2: SL-PreconfigGeneral-r12: Additional spurious emissions test requirement for "NS_33"

	Derivation Path: TS 36.331 [5] clause 9.3.2

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	33 (NS_33)
	
	


6.2.4G.2.5
Test Requirements

FFS

<< Unchanged sections omitted >>
6.2.5G
Configured UE transmitted Output Power for V2X Communication
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- RB allocation

- Connection diagram

- The UE test loop mode is TBD.

- Test procedure and requirements

- GNSS in the initial conditions is FFS.

6.2.5G.1
Configured UE transmitted Output Power for V2X Communication / Non-concurrent with E-UTRA uplink transmission

6.2.5G.1.1
Test purpose

To verify the UE does not exceed the minimum between the PEMAX maximum allowed UL TX Power signalled by the E-UTRAN and the PUMAX maximum UE power the UE power class.

6.2.5G.1.2
Test applicability

This test applies to all types of E-UTRA UE release 14 and forward that support V2X Communication.

6.2.5G.1.3
Minimum conformance requirements

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X  operating bands specified in Table 5.5G-1, the V2X UE is allowed to set its configured maximum output power PCMAX,c for component carrier c. The configured maximum output power PCMAX,c is set within the following bounds:

PCMAX_L,c ≤ PCMAX,c  ≤ PCMAX_H,c with

PCMAX_L,c = MIN {PEMAX,c – TC,c,  PPowerClass –– MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe, P-MPRc), PRegulatory,c }

PCMAX_H,c = MIN {PEMAX,c,  PPowerClass,  PRegulatory,c }

where

-
For the total transmitted power PCMAX,c of PSSCH and PSCCH, PEMAX,c is the value given by IE maxTxPower, defined by [5], when the UE is not associated with a serving cell on the V2X carrier. 

-
For
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, PEMAX,c is the value given by the IE maxTxPower in [5] when the UE is not associated with a serving cell on the V2X carrier.

-
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, the value is as calculated for 
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 and applying the MPR for SSSS as specified in Section 6.2.3D.

-
PPowerClass is the maximum UE power specified in Table 6.2.2.3-1 without taking into account the tolerance specified in the Table 6.2.2.3-1;

-
MPRc and A-MPRc for serving cell c are specified in subclause 6.2.3G and subclause 6.2.4G, respectively;

-
TIB,c, TC,c, TProSe and P-MPRc are specified in subclause 6.2.5 
-
PRegulatory,c= 10 dBm when the CEN DSRC tolling system is nearby V2X UE; PRegulatory,c= 33 dBm otherwise.

The maximum output power PCMAX,PSSCH and PCMAX,PSCCH are derived from PCMAX,c based on the PSD offset following subclause 14.1.1.5 in [10]. For all cases, the PSD difference between PSCCH and PSSCH shall be the same as the PSD offset value.
The normative reference for this requirement is TS 36.101 [2] clause 6.2.5G.

6.2.5G.1.4
Test description
6.2.5G.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in Table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.2.5G.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.8.3.
Table 6.2.5G.1.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	
	V2X Configuration to Transmit

	Ch BW
	Modulation
	RB allocation

	10MHz
	QPSK
	[48]

	20MHz
	QPSK
	[96]


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure [TBD].

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 6.8.2. Message content exceptions are defined in clause 6.2.5G.1.4.3.

3.
The V2X Reference Measurement channel is set according to Table 6.2.5G.1.4.1-1

4.
Propagation conditions are set according to Annex B.0.

5.
UE test mode - FFS.

6.2.5G.1.4.2
Test procedure
1.
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.

2.
Measure the mean power of the UE in the channel bandwidth for each test point in table 6.2.5G.1.5-1 according to the test configuration from Table 6.2.5G.1.4.1-1. The period of measurement shall be at least continuous duration of one sub-frame (1ms).
6.2.5G.1.4.3
Message contents
FFS

6.2.5G.1.5
Test requirements

FFS

<< Unchanged sections omitted >>
6.3.5G
Power Control Absolute power tolerance for V2X Communication

6.3.5G.1
Power Control Absolute power tolerance for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:
- Value for  dataTxParameters-r14 in 6.3.5G.1.4.3 is left FFS.

- Expected Measured power and the test tolerance in 6.3.5G.1.5 is left FFS.

- Annexes A, F.1.2, and F.3.2 is left FFS.

6.3.5G.1.1
Test Purpose

To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms when performing V2X sidelink Communication non-concurrent with E-UTRA uplink transmissions.
6.3.5G.1.2
Test applicability

This test case applies to all types of E-UTRA UE release 14 and forward that supports V2X communication and is capable of V2X sidelink communication.

6.3.5G.1.3
Minimum conformance requirements
When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating bands specified in Table 5.2G-1, the absolute power tolerance requirements specified in subclause 6.3.5.1 shall apply for each V2X transmission.
The normative reference for this requirement is TS 36.101 [2] clause 6.3.5G . 
6.3.5G.1.4
Test description
6.3.5G.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in Table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.3.5G.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.8.3. GNSS simulator is configured as Table C.2-8 in Annex C.2.
Table 6.3.5G.1.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	
	V2X Configuration to Transmit

	Ch BW
	Modulation
	RB allocation

	10MHz
	QPSK
	[48]

	20MHz
	QPSK
	[96]


1.
Connect the SS to the UE antenna connectors and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 36.508 [7] Annex A, Figure A.92.

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 4.10.1. Message content exceptions are defined in clause 6.3.5G.1.4.3.

3.
The V2X reference measurement channel is set according to Table 6.3.5G.1.4.1-1.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State5A -V2X according to TS 36.508 [7] clause 4.5.9. 

6.3.5G.1.4.2
Test procedure
1.
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.

2.
Measure the mean power of the UE in the channel bandwidth for each test point in section 6.3.5G.1.4.3 according to the test configuration from Table 6.3.5G.1.4.1-1. The period of measurement shall be at least continuous duration of one sub-frame (1ms).
3.
 Repeat for the two test points as indicated in section 6.3.5G.1.4.3. The timing of the execution between the two test points shall be larger than 20ms.
6.3.5G.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6 with the following exceptions:
Table 6.3.5G.1.4.3-1: SL-V2X-PreconfigCommPool-r14: Test point 1

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-20J: SL-V2X-PreconfigCommPool-r14-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-PreconfigCommPool-r14-DEFAULT ::= SEQUENCE {
dataTxParameters-r14
	FFS
	p0-r12;

Test point 1 to verify a UE relative low initial power transmission
	


Table 6.3.5G.1.4.3-2: SL-V2X-PreconfigCommPool-r14: Test point 2

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-20J: SL-V2X-PreconfigCommPool-r14-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-PreconfigCommPool-r14-DEFAULT ::= SEQUENCE {
dataTxParameters-r14
	FFS
	p0-r12;

Test point 1 to verify a UE relative low initial power transmission
	


6.3.5G.1.5
Test requirement

The requirement for the power measured in step (2) of the test procedure is not to exceed the values specified in Table 6.3.5G.1.5-1 and 6.3.5G.1.5-2.

Table 6.3.5G.1.5-1: Absolute power tolerance: test point 1
	
	Channel bandwidth / expected output power (dBm)

	
	10

MHz
	20

MHz

	Expected Measured power Normal conditions
	FFS dBm
	FFS dBm

	Power tolerance
	± (9+TT)dB
	± (9+TT)dB

	Expected Measured power Extreme conditions
	FFS dBm
	FFS dBm

	Power tolerance
	± (12+TT)dB
	± (12+TT)dB

	Note 1:
The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2G.1.3


Table 6.3.5G.1.5-2: Absolute power tolerance: test point 2
	
	Channel bandwidth / expected output power (dBm)

	
	10

MHz
	20

MHz

	Expected Measured power Normal conditions
	FFS dBm
	FFS dBm

	Power tolerance
	± (9+TT)dB
	± (9+TT)dB

	Expected Measured power Extreme conditions
	FFS dBm
	FFS dBm

	Power tolerance
	± (12+TT)dB
	± (12+TT)dB

	Note 1:
The upper power limit shall not exceed the maximum output power requirements defined in sub-clause 6.2.2G.1.3


6.3.5G.2
Power Control Absolute power tolerance for V2X Communication / Intra-band contiguous multi-carrier operation
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:
- Value for  dataTxParameters-r14 in 6.3.5G.2.4.3 is left FFS.

- Expected Measured power and the test tolerance in 6.3.5G.2.5 is left FFS.

- Annexes A, F.1.2, and F.3.2 is left FFS.

6.3.5G.2.1
Test Purpose

To verify the ability of the UE transmitter to set its initial output power for each component carrier to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms when performing V2X sidelink Communication with Intra-band contiguous multi-carrier operation.
6.3.5G.2.2
Test applicability

This test case applies to all types of E-UTRA UE release 14 and forward that support Intra-band contiguous multi-carrier operation V2X Communication.

6.3.5G.2.3
Minimum conformance requirements

When UE is configured for E-UTRA V2X sidelink transmissions with Intra-band contiguous multi-carrier operation for V2X multi-carrier Band configuration specified in Table 5.2G-3, the absolute power tolerance requirements specified in subclause 6.3.5.1 shall apply for each component carrier.
The normative reference for this requirement is TS 36.101 [2] clause 6.3.5G . 
6.3.5G.2.4
Test description

6.3.5G.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on V2X intra-band multi-carrier configurations specified in Table 5.4.2G.1-4. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.3.5G.2.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.8.3. GNSS simulator is configured as Table C.2-8 in Annex C.2.
Table 6.3.5G.2.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in

subclause 5.4.2G
	Lowest NRB_agg, Highest NRB_agg

	Test Parameters for Channel Bandwidths

	V2X multi-carrier Configuration
	V2X PSSCH Allocation

	CC1
NRB
	CC2
NRB
	CC1 & CC2
Mod
	CC1 and CC2
RB Allocation

	10MHz
	10MHz
	QPSK
	[48+48]


1.
Connect the SS to the UE antenna connectors and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 36.508 [7] Annex A, Figure A.89a.

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] Table 6.8.2.1-1A. Message content exceptions are defined in clause 6.3.5G.2.4.3.

3.
The V2X reference measurement channel is set according to Table 6.3.5G.2.4.1-1.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State5A -V2X according to TS 36.508 [7] clause 4.5.9. 

6.3.5G.2.4.2
Test procedure
1.
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.

2.
Measure the mean power of the UE in the channel bandwidth for each component carrier and each test point in section 6.3.5G.2.4.3 according to the test configuration from Table 6.3.5G.2.4.1-1. The period of measurement shall be at least continuous duration of one sub-frame (1ms).
3.
Repeat for the two test points as indicated in section 6.3.5G.2.4.3. The timing of the execution between the two test points shall be larger than 20ms.
6.3.5G.2.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6 with the following exceptions:
Table 6.3.5G.2.4.3-1: SL-V2X-PreconfigCommPool-r14: Test point 1

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-20J: SL-V2X-PreconfigCommPool-r14-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-PreconfigCommPool-r14-DEFAULT ::= SEQUENCE {
dataTxParameters-r14
	FFS
	p0-r12;

Test point 1 to verify a UE relative low initial power transmission
	


Table 6.3.5G.2.4.3-2: SL-V2X-PreconfigCommPool-r14: Test point 2

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-20J: SL-V2X-PreconfigCommPool-r14-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-PreconfigCommPool-r14-DEFAULT ::= SEQUENCE {
dataTxParameters-r14
	FFS
	p0-r12;

Test point 1 to verify a UE relative low initial power transmission
	


6.3.5G.2.5
Test requirement

The requirement for the power measured in step (2) of the test procedure is not to exceed the values specified in Table 6.3.5G.2.5-1 and 6.3.5G.2.5-2.

Table 6.3.5G.2.5-1: Absolute power tolerance: test point 1
	
	expected output power (dBm)

	Expected Measured power Normal conditions
	FFS dBm

	Power tolerance
	± (9+TT)dB

	Expected Measured power Extreme conditions
	FFS dBm

	Power tolerance
	± (12+TT)dB

	Note 1:
The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2G.3.3


Table 6.3.5G.2.5-2: Absolute power tolerance: test point 2
	
	expected output power (dBm)

	Expected Measured power Normal conditions
	FFS dBm

	Power tolerance
	± (9+TT)dB

	Expected Measured power Extreme conditions
	FFS dBm

	Power tolerance
	± (12+TT)dB

	Note 1:
The upper power limit shall not exceed the maximum output power requirements defined in sub-clause 6.2.2G.3.3


<< Unchanged sections omitted >>
6.5.2.3G.2
Introduction of In-band emissions for non-allocated RB for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-

The test tolerance is left FFS for carrier frequency operating on band 47 f > 5GHz

-
PSBCH is left TBD

-
Connection diagram is TBD

6.5.2.3G.2.1 Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks, this is to verify that the inband emissions of V2X sidelink communication simultaneous with E-UTRA uplink/downlink satisfy the minimum requirements listed in 6.5.2.3G.2.3.

6.5.2.3G.2.2 Test Applicability
This test case applies to all types of E-UTRA UE release 14 and forward that supports V2X communication and is capable of V2X sidelink communication simultaneous with E-UTRA uplink/downlink.

6.5.2.3G.2.3 Minimum conformance requirements
When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-UTRA V2X / E-UTRA bands specified in 36.101[2]  Table 5.5G-2, the requirements in 36.101[2] subclause 6.5.2G apply for V2X sidelink transmission and the requirements in 36.101[2] subclause 6.5.2 apply for the E-UTRA uplink transmission.
For V2X sidelink physical channels PSCCH, PSSCH and PSBCH, the In-band emissions requirements shall be as specified for PUSCH in 36.101[2] subclause 6.5.2.3 for the corresponding modulation and transmission bandwidth. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the In-band emissions measurement interval is reduced by one symbol, accordingly.
Consequently, the relative in-band emission of each sidelink physical channel shall not exceed the values specified in Tables 6.5.2.3G.2.3-1.

Table 6.5.2.3G.2.3-1: Minimum requirements for in-band emissions

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	For Frame Structure Type 1 and Frame Structure Type 2:
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For Frame Structure Type 3 and 20 MHz channel bandwidth:
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	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-28
	Image frequencies when carrier centre frequency < 1 GHz and Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-25
	Image frequencies when carrier centre frequency < 1 GHz and Output power ≤ 10 dBm
	

	
	
	-25
	Image frequencies when carrier centre frequency ≥ 1 GHz
	

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm and carrier centre frequency < 1 GHz
	Carrier frequency (NOTES 4, 5)

	
	
	-25
	Output power > 10 dBm and carrier centre frequency ≥ 1 GHz
	

	
	
	-25
	0 dBm ≤ Output power ≤10 dBm
	

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.

NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Frame Structure Type 3 and 20 MHz channel bandwidth, the requirement applies with [image: image6.wmf]5
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specified in [6].
NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated RBs. For Frame Structure Type 3 with 20 MHz channel bandwidth, the applicable frequency is [image: image9.wmf]98
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NOTE 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. For Frame Structure Type 3 and 20 MHz channel bandwidth, the requirement applies with[image: image10.wmf]5
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in the uplink scheduling grant.
NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if 
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 is odd, or in the two RBs immediately adjacent to the DC frequency if 
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 is even, but excluding any allocated RB.

NOTE 6:
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 is the Transmission Bandwidth (see Figure 5.6-1). 

NOTE 7:
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 is the Transmission Bandwidth Configuration (see Figure 5.6-1). 

NOTE 8:
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 is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs. 

NOTE 9:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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[image: image18.wmf]1

-

=

D

RB

 for the first adjacent RB outside of the allocated bandwidth. 

NOTE 10:
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.
[NOTE 11:
For V2V-V2X waveforms, the requirements are applied when PSSCH and PSCCH are adjacent in frequency. The limit values (General, IQ Image or Carrier leakage) of each channel is calculated separately as Pgeneral, PSSCH, PIQ, PSSCH, PLO, PSSCH, Pgeneral, PSCCH, PIQ, PSCCH, PLO, PSCCH ,respectively. In-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB, PSSCH - 30 dB and the PsumIBE.SSCH, where PsumIBE.SSCH is the linear sum of Pgeneral, PSSCH, PIQ, PSSCH, PLO, PSSCH, Pgeneral, PSCCH, PIQ, PSCCH, PLO, PSCCH.]


The normative reference for this requirement is TS 36.101 [2] clause6.5.2G and 6.5.2G.3.

6.5.2.3G.2.4
Test description
6.5.2.3G.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and CC combinations based on E‑UTRA CA configurations specified in table 5.4.2G.1-2. All of these configurations shall be tested with applicable test parameters for each CA Configuration, and are shown in table 6.5.2.3G.2.4.1-1 and 6.5.2.3G.2.4.1-2. The details of the V2X reference measurement channels (RMCs) are specified in sub-clause A.8.3.
Table 6.5.2.3G.2.4.1-1: Test Configuration Table for PSSCH and PSCCH

	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in

5.4.2G
	Lowest, Mid,  Highest

	Test Parameters for Channel Bandwidths

	
	Downlink
	Uplink Configuration
	V2X Configuration PSSCH and PSCCH

	Ch BW
	N/A for In-band emission test case
	Mod'n
	RB allocation
	Ch BW
	Mod'n
	RB allocation

	1.4 MHz
	
	QPSK
	1
	10 MHz
	QPSK
	12

	3 MHz
	
	QPSK
	4
	20 MHz
	QPSK
	18

	5 MHz
	
	QPSK
	8
	

	10 MHz
	
	QPSK
	12
	

	15 MHz
	
	QPSK
	16
	

	20 MHz
	
	QPSK
	18
	

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2G.1-2.
Note 2:
The starting resource block shall be RB #0 and RB# (max+1 - RB allocation) of the channel bandwidth.


Table 6.5.2.3G.2.4.1-2: Test Configuration Table for PSBCH

	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in

5.4.2G
	Lowest, Mid,  Highest

	Test Parameters for Channel Bandwidths

	
	Downlink
	Uplink Configuration
	V2X Configuration PSBCH

	Ch BW
	N/A for In-band emission test case
	Mod'n
	RB allocation
	Ch BW
	Mod'n
	RB allocation

	1.4 MHz
	
	QPSK
	1
	10 MHz
	QPSK
	6

	3 MHz
	
	QPSK
	4
	20 MHz
	QPSK
	6

	5 MHz
	
	QPSK
	8
	

	10 MHz
	
	QPSK
	12
	

	15 MHz
	
	QPSK
	16
	

	20 MHz
	
	QPSK
	18
	

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2G.1-2.
Note 2:
The starting resource block shall be RB #0 and RB# (max+1 - RB allocation) of the channel bandwidth..


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure [TBD].

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3. Message content exceptions are defined in clause 6.5.2.3G.2.4.3

3.
Downlink signals are initially set up according to Annex C.0, C.1, and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and V2X Reference Measurement Channels are set according to subclause 6.5.2.3G.2.4.1.

5.
Propagation conditions are set according to Annex B.0.

6.5.2.3G.2.4.2
Test procedure
Test procedure for PSCCH+PSSCH:

[TP1: V2X UE output power > 10dBm]

1.
Ensure the UE is in the state 3A-RF-V2X according to TS 36.508 [7] clause 5.2A.2C. Message contents are defined in clause 6.5.2.3G.2.4.3

2.
The SS simultaneously sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC and V2X scheduling information via PDCCH DCI format 5A for SL_V_RNTI to schedule the V2X RMC according to Table 6.2.5G.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL and V2X RMCs.

3.
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE E-UTRA uplink output power is 13.2 dBm ±3.2dB for carrier frequency f ≤ 3.0GHz or 13.5dBm ±3.5 dB for carrier frequency 3.0GHz < f ≤ 4.2GHz. Configure the UE to transmit PSCCH and PSSCH with the PCMAX,c,V2X level of the test point to make sure V2X UE transmission power to be 10dBm +/- TT1 for carrier frequency  f > 5GHz according to table 6.5.2.3G.2.4.3-1 and Table 6.5.2.3G.2.4.3-2.

4.
Measure In-band emission using Global In-Channel Tx-Test (Annex E) on all the component carriers with PRB allocated.

[TP2: V2X UE output power within (0,10)dBm]

Repeat the above steps 1~4 with the exception in step3 that making sure UE E-UTRA uplink output power is 3.2 dBm ±3.2dB for carrier frequency f ≤ 3.0GHz or 3.5dBm ±3.5 dB for carrier frequency 3.0GHz < f ≤ 4.2GHz  and V2X UE transmission power is 0dBm +/- TT1 for carrier frequency  f > 5GHz.
[TP3: V2X UE output power within (0 -30)dBm]

Repeat the above steps 1~4 with the exception in step3 that making sure UE E-UTRA uplink output power is -26.8 dBm ±3.2dB for carrier frequency f ≤ 3.0GHz or -26.5dBm ±3.5 dB for carrier frequency 3.0GHz < f ≤ 4.2GHz  and V2X UE transmission power is -30dBm +/- TT1 for carrier frequency  f > 5GHz.
[TP4: V2X UE output power (-40 -30)dBm]

Repeat the above steps 1~4 with the exception of step3 as below:

Send the appropriate TPC commands in the uplink scheduling information to the UE until UE E-UTRA uplink output power is 36.8 dBm ±3.2dB for carrier frequency f ≤ 3.0GHz or -36.5dBm ±3.5 dB for carrier frequency 3.0GHz < f ≤ 4.2GHz. Configure the UE to transmit PSCCH and PSSCH with the initial power set for the test point to make sure V2X UE transmission power to be -40dBm +/- TT1 for carrier frequency  f > 5GHz according to table 6.5.2.3G.2.4.3-1 and Table 6.5.2.3G.2.4.3-2.
Test procedure for PSBCH

TBD

6.5.2.3G.2.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6 with the following exceptions:

Table 6.5.2.3G.2.4.3-1: SL-PSSCH-TxConfig-r14-DEFAULT

	Derivation Path: TS 36.508 [7] clause 4.6, Table 4.6.3-20F SL-PSSCH-TxConfig-r14-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	maxTxPower-r14
	-10
	
	PSSCH+PSCCH TP1

	
	0
	
	PSSCH+PSCCH TP2

	
	-30
	
	PSSCH+PSCCH TP3,

PSSCH+PSCCH TP4


Table 6.5.2.3G.2.4.3-2: SL-CommResourcePoolV2X-r14-DEFAULT

	Derivation Path: TS 36.508 [7] clause 4.6, Table 4.6.3-20C: SL-CommResourcePoolV2X-r14-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	  dataTxParameters-r14 SEQUENCE {
	
	
	

	    alpha-r12
	a0
	
	

	    p0-r12
	31
	
	PSSCH+PSCCH TP1 , PSSCH+PSCCH TP2，

PSSCH+PSCCH TP3

	
	-53
	
	PSSCH+PSCCH TP4

	  }
	
	
	


6.5.2.3G.2.5
Test requirement
6.5.2.3G.2.5
Test requirement
For E-UTRA uplink and V2X sidelink, each of the In-band emissions results, derived in Annex E.4.3 shall not exceed the corresponding values in Tables 6.5.2.3G.2.5-1.

Table 6.5.2.3G.2.5-1: Test requirements for in-band emissions for UE in V2X sidelink communication

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	For Frame Structure Type 1 and Frame Structure Type 2:
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	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-28
	Image frequencies when carrier centre frequency < 1 GHz and Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-25
	Image frequencies when carrier centre frequency < 1 GHz and Output power ≤ 10 dBm
	

	
	
	-25+TT
	Image frequencies when carrier centre frequency ≥ 1 GHz
	

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm and carrier centre frequency < 1 GHz
	Carrier frequency (NOTES 4, 5)

	
	
	-25+TT
	Output power > 10 dBm and carrier centre frequency ≥ 1 GHz
	

	
	
	-25+TT
	0 dBm ≤ Output power ≤10 dBm
	

	
	
	-20+TT
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10+TT
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.

NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Frame Structure Type 3 and 20 MHz channel bandwidth, the requirement applies with [image: image22.wmf]5
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specified in [6].
NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated RBs. For Frame Structure Type 3 with 20 MHz channel bandwidth, the applicable frequency is [image: image25.wmf]98
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NOTE 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. For Frame Structure Type 3 and 20 MHz channel bandwidth, the requirement applies with[image: image26.wmf]5
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in the uplink scheduling grant.
NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if 
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 is odd, or in the two RBs immediately adjacent to the DC frequency if 
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 is even, but excluding any allocated RB. 

NOTE 6:
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 is the Transmission Bandwidth (see Figure 5.6-1). 

NOTE 7:
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 is the Transmission Bandwidth Configuration (see Figure 5.6-1). 

NOTE 8:
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 is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs. 

NOTE 9:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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 for the first adjacent RB outside of the allocated bandwidth. 

NOTE 10:

[image: image35.wmf]RB
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.
[NOTE 11:
For V2V-V2X waveforms, the requirements are applied when PSSCH and PSCCH are adjacent in frequency. The limit values (General, IQ Image or Carrier leakage) of each channel is calculated separately as Pgeneral, PSSCH, PIQ, PSSCH, PLO, PSSCH, Pgeneral, PSCCH, PIQ, PSCCH, PLO, PSCCH ,respectively. In-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB, PSSCH - 30 dB and the PsumIBE.SSCH, where PsumIBE.SSCH is the linear sum of Pgeneral, PSSCH, PIQ, PSSCH, PLO, PSSCH, Pgeneral, PSCCH, PIQ, PSCCH, PLO, PSCCH.]


<< Unchanged sections omitted >>
6.6.2.2EA
Additional Spectrum Emission Mask for UE category M1

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

- NS_04 (B41): Test configuration table missing due to minimum requirements for A-MPR in 36.101 are incomplete.

6.6.2.2EA.1
Test purpose

Same test purpose as in clause 6.6.2.2.1.

6.6.2.2EA.2
Test applicability

This test case applies to all types of E-UTRA UE release 13 and forward of UE category M1.

6.6.2.2EA.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 6.6.2.2.3

6.6.2.2EA.4
Test description

6.6.2.2EA.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in sub-clause 5.2E. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Tables 6.6.2.2EA.4.1-1 through 6.6.2.2EA.4.1-4. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2 respectively. Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.
Table 6.6.2.2EA.4.1-1: Test Configuration Table (network signalled value "NS_03")

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, 10MHz, Highest

	Test Parameters for Channel Bandwidths and Narrowband positions

	
	
	Downlink Configuration
	Uplink Configuration

	Configuration ID
	Ch BW
	N/A for Maximum Power Reduction (MPR) test case
	Mod'n
	RB allocation

	
	
	
	
	FDD and HD-FDD
	Narrowband index (Note 1)

	
	
	
	
	
	

	Low range, Mid range

	1
	1.4MHz
	
	QPSK
	2
	0

	2
	1.4MHz
	
	QPSK
	5
	0

	3
	1.4MHz
	
	QPSK
	6
	0

	4
	1.4MHz
	
	16QAM
	2
	0

	5
	1.4MHz
	
	16QAM
	5
	0

	6
	3MHz
	
	QPSK
	2
	0

	7
	3MHz
	
	QPSK
	5
	0

	8
	3MHz
	
	QPSK
	6
	0

	9
	3MHz
	
	16QAM
	2
	0

	10
	3MHz
	
	16QAM
	5
	0

	11
	5MHz
	
	QPSK
	6
	0

	12 (Note 4)
	5MHz
	
	16QAM
	1
	0

	13
	5MHz
	
	16QAM
	3
	0

	14
	5MHz
	
	16QAM
	5
	0

	15 (Note 4)
	10MHz
	
	QPSK
	4
	0

	16
	10MHz
	
	QPSK
	6
	0

	17 (Note 4)
	10MHz
	
	16QAM
	3
	0

	18
	10MHz
	
	16QAM
	5
	0

	19
	15MHz
	
	QPSK 
	6
	0

	20
	15MHz
	
	16QAM
	5
	0

	21
	20MHz
	
	16QAM
	5
	0

	High range

	1
	1.4MHz
	
	QPSK
	2
	0

	2
	1.4MHz
	
	QPSK
	5
	0

	3
	1.4MHz
	
	QPSK
	6
	0

	4
	1.4MHz
	
	16QAM
	2
	0

	5
	1.4MHz
	
	16QAM
	5
	0

	6
	3MHz
	
	QPSK
	2
	1

	7
	3MHz
	
	QPSK
	5
	1

	8
	3MHz
	
	QPSK
	6
	1

	9
	3MHz
	
	16QAM
	2
	1

	10
	3MHz
	
	16QAM
	5
	1

	11
	5MHz
	
	QPSK
	6 
	3

	12 (Note 4)
	5MHz
	
	16QAM
	1
	3

	13
	5MHz
	
	16QAM
	3
	3

	14
	5MHz
	
	16QAM
	5
	3

	15 (Note 4)
	10MHz
	
	QPSK
	4
	7

	16
	10MHz
	
	QPSK
	6
	7

	17 (Note 4)
	10MHz
	
	16QAM
	3
	7

	18
	10MHz
	
	16QAM
	5
	7

	19
	15MHz
	
	QPSK
	6
	11

	20
	15MHz
	
	16QAM
	5
	11

	21
	20MHz
	
	16QAM
	6
	15

	Note 1:
Denotes where in the channel Bandwidth the narrowband shall be placed. Narrowband and Narrowband index are defined in TS36.211, 5.2.4

Note 2:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.

Note 3:
The RBstart of partial RB allocation shall be RB#0 and RB# (6 - RB allocation) of the narrowband.

Note 4:
Only for power class 3 UE


Table 6.6.2.2EA.4.1-2: Test Configuration Table (network signalled value "NS_04")

TBD

Table 6.6.2.2EA.4.1-3: Test Configuration Table (network signalled value "NS_06")

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, 10MHz

	Test Parameters for Channel Bandwidths and Narrowband positions

	
	
	Downlink Configuration
	Uplink Configuration

	Configuration ID
	Ch BW
	N/A for Maximum Power Reduction (MPR) test case
	Mod'n
	RB allocation

	
	
	
	
	FDD and HD-FDD
	Narrowband index (Note 1)

	
	
	
	
	
	

	Low range, Mid range

	1
	1.4MHz
	
	QPSK
	2
	0

	2
	1.4MHz
	
	QPSK
	5
	0

	3
	1.4MHz
	
	QPSK
	6
	0

	4
	1.4MHz
	
	16QAM
	2
	0

	5
	1.4MHz
	
	16QAM
	5
	0

	6
	3MHz
	
	QPSK
	2
	0

	7
	3MHz
	
	QPSK
	5
	0

	8
	3MHz
	
	QPSK
	6
	0

	9
	3MHz
	
	16QAM
	2
	0

	10
	3MHz
	
	16QAM
	5
	0

	11
	5MHz
	
	QPSK
	6
	0

	12 (Note 4)
	5MHz
	
	16QAM
	1
	0

	13
	5MHz
	
	16QAM
	3
	0

	14
	5MHz
	
	16QAM
	5
	0

	15 (Note 4)
	10MHz
	
	QPSK
	4
	0

	16
	10MHz
	
	QPSK
	6
	0

	17 (Note 4)
	10MHz
	
	16QAM
	3
	0

	18
	10MHz
	
	16QAM
	5
	0

	High range

	1
	1.4MHz
	
	QPSK
	2
	0

	2
	1.4MHz
	
	QPSK
	5
	0

	3
	1.4MHz
	
	QPSK
	6
	0

	4
	1.4MHz
	
	16QAM
	2
	0

	5
	1.4MHz
	
	16QAM
	5
	0

	6
	3MHz
	
	QPSK
	2
	1

	7
	3MHz
	
	QPSK
	5
	1

	8
	3MHz
	
	QPSK
	6
	1

	9
	3MHz
	
	16QAM
	2
	1

	10
	3MHz
	
	16QAM
	5
	1

	11
	5MHz
	
	QPSK
	6 
	3

	12 (Note 4)
	5MHz
	
	16QAM
	1
	3

	13
	5MHz
	
	16QAM
	3
	3

	14
	5MHz
	
	16QAM
	5
	3

	15 (Note 4)
	10MHz
	
	QPSK
	4
	7

	16
	10MHz
	
	QPSK
	6
	7

	17 (Note 4)
	10MHz
	
	16QAM
	3
	7

	18
	10MHz
	
	16QAM
	5
	7

	Note 1:
Denotes where in the channel Bandwidth the narrowband shall be placed. Narrowband and Narrowband index are defined in TS36.211, 5.2.4

Note 2:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.

Note 3:
The RBstart of partial RB allocation shall be RB#0 and RB# (6 - RB allocation) of the narrowband.

Note 4:
Only for power class 3 UE


Table 6.6.2.2EA.4.1-4: Test Configuration Table (network signalled value "NS_07")

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	10MHz

	Test Parameters for Channel Bandwidths and Narrowband positions

	
	
	Downlink Configuration
	Uplink Configuration

	Configuration ID
	Ch BW
	N/A for Maximum Power Reduction (MPR) test case
	Mod'n
	RB allocation

	
	
	
	
	FDD and HD-FDD
	Narrowband index (Note 1)

	
	
	
	
	
	

	Low range, Mid range

	1
	10MHz
	
	QPSK
	1
	0

	2
	10MHz
	
	QPSK
	4
	0

	3
	10MHz
	
	QPSK
	6
	0

	4
	10MHz
	
	16QAM
	5
	0

	High range

	1
	10MHz
	
	QPSK
	1
	7

	2
	10MHz
	
	QPSK
	4
	7

	3
	10MHz
	
	QPSK
	6
	7

	4
	10MHz
	
	16QAM
	5
	7

	Note 1: Denotes where in the channel Bandwidth the narrowband shall be placed. Narrowband and Narrowband index are defined in TS36.211, 5.2.4

Note 2: Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.

Note 3: The RBstart of partial RB allocation shall be RB#0 and RB# (6 - RB allocation) of the narrowband.


1.
Connect SS to the UE antenna connectors as shown in TS 36.508[7] Annex A Figure A.3 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C0, C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.

4.
The DL Reference Measurement channels are set according to Tables 6.6.2.2EA.4.1-1 to 6.6.2.2EA.4.1-4.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 5.2A.2AA. Message contents are defined in clause 6.6.2.2EA.4.3.

6.6.2.2EA.4.2
Test procedure

1.
SS sends uplink scheduling information for each UL HARQ process via MPDCCH DCI format 6-0A for C_RNTI to schedule the UL RMC according to applicable table from Table 6.6.2.2EA.4.1-1 to 6.6.2.2.4EA.1-4. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3.
Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. 

4.
Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.2.4EA.5-1 to 6.2.4EA.5-9 as appropriate. The period of the measurement shall be at least one sub-frame (1ms). For TDD slots with transient periods are not under test. For HD-FDD slots with transient periods and Half-duplex guard subframe are not under test

5.
Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.6.2.2EA.5.1-1, 6.6.2.2EA.5.2-1 and, 6.6.2.2.5EA.3-1 as applicable. The centre frequency of the filter shall be stepped in continuous steps according to the same table. The measured power shall be recorded for each step. The measurement period shall capture the active TSs.

6.6.2.2EA.4.3
Message contents

Message contents are same as in clause 6.2.4EA.4.3.

6.6.2.2EA.5
Test requirements

6.6.2.2EA.5.1
Test requirements (network signalled value "NS_03"”)

When "NS_03” is indicated in the cell:

-
the measured UE mean power in the channel bandwidth, derived in step 3, shall fulfil requirements in Table 6.2.4EA.5-1 and 6.2.4EA.5-2 as appropriate,

and

-
the power of any UE emission shall fulfil requirements in Table 6.6.2.2EA.5.1-1, as applicable.

Table 6.6.2.2EA.5.1-1: Additional requirements (network signalled value "NS_03”)
	
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	0-1
	-8.5
	-11.5
	-13.5 
	-16.5
	-18.5
	-19.5
	30 kHz 

	1-2.5
	-11.5
	-11.5
	-11.5
	-11.5
	-11.5
	-11.5
	1 MHz

	2.5-2.8
	-23.5
	
	
	
	
	
	1 MHz

	2.8-5
	
	
	
	
	
	
	1 MHz

	5-6
	
	-23.5
	
	
	
	
	1 MHz

	6-10
	
	
	-23.5
	
	
	
	1 MHz

	10-15
	
	
	
	-23.5
	
	
	1 MHz

	15-20
	
	
	
	
	-23.5
	
	1 MHz

	20-25
	
	
	
	
	
	-23.5
	1 MHz

	Note 1:
The first and last measurement position with a 30 kHz filter is at ΔfOOB equals to 0.015 MHz and 0.985 MHz.

Note 2:
At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.

Note 3:
The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel

Note 4:
Above SEM requirement applies to bands corresponding to network signalling value NS_03 as defined in TS 36.101 [2] subclause 6.2.4 E Table 6.2.4 E -1.

Note 5:
For the 2.5-2.8 MHz offset range with 1.4 MHz channel bandwidth, the measurement position is at ΔfOOB equals to 3 MHz.


NOTE:
(only for emission measurement) As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.6.2.2EA.5.2
Test requirements (network signalled value "NS_04")

When "NS_04" is indicated in the cell:

-
the measured UE mean power in the channel bandwidth, derived in step 3, shall fulfil requirements in Table 6.2.4EA.5-3 as appropriate,

and

-
the power of any UE emission shall fulfil requirements in Table 6.6.2.2EA.5.2-1, as applicable.

Table 6.6.2.2EA.5.2-1: Additional requirements (network signalled value "NS_04")

	
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	0-1
	-8.5
	-11.5
	-13.5
	-16.5
	-18.5
	-19.5
	30 kHz 

	1-2.5
	-11.5
	-11.5
	-11.5
	-11.5
	-11.5
	-11.5
	1 MHz

	2.5-2.8
	-23.5
	
	
	
	
	
	1 MHz

	2.8-5
	
	
	
	
	
	
	1 MHz

	5-6
	
	-23.5
	-23.5
	-23.5
	-23.5
	-23.5
	1 MHz

	6-10
	
	
	
	
	
	
	1 MHz

	10-15
	
	
	
	
	
	
	1 MHz

	15-20
	
	
	
	
	
	
	1 MHz

	20-25
	
	
	
	
	
	
	1 MHz

	Note 1:
The first and last measurement position with a 30 kHz filter is at ΔfOOB equals to 0.015 MHz and 0.985 MHz.

Note 2:
At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.

Note 3:
The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel

Note 4:
Above SEM requirement applies to bands corresponding to network signalling value NS_04 as defined in TS 36.101 [2] subclause 6.2.4 E Table 6.2.4 E -1.

Note 5:
For the 2.5-2.8 MHz offset range with 1.4 MHz channel bandwidth, the measurement position is at ΔfOOB equals to 3 MHz.


NOTE:
(only for emission measurement) As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

Test requirements (network signalled value "NS_06" or "NS_07")

When "NS_06" or "NS_07" is indicated in the cell:

-
the measured UE mean power in the channel bandwidth, derived in step 3, shall fulfil requirements in Table 6.2.4EA.5-5, 6.2.4EA.5-6 and 6.2.4EA.5-7 as appropriate ,

and

-
the power of any UE emission shall fulfil requirements in Table 6.6.2.2EA.5.3-1, as applicable.

Table 6.6.2.2EA.5.3-1: Additional requirements (network signalled value "NS_06" or "NS_07")

	
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	Measurement bandwidth

	0-0.1
	-11.5
	-11.5
	-13.5
	-16.5
	30 kHz

	0.1-1
	-11.5
	-11.5
	-11.5
	-11.5
	100 kHz

	1-2.5
	-11.5
	-11.5
	-11.5
	-11.5
	1 MHz

	2.5-2.8
	-23.5
	
	
	
	1 MHz

	2.8-5
	
	
	
	
	1 MHz

	5-6
	
	-23.5
	
	
	1 MHz

	6-10
	
	
	-23.5
	
	1 MHz

	10-15
	
	
	
	-23.5
	1 MHz

	Note 1:
The first and last measurement position with a 30 kHz filter is at ΔfOOB equals to 0.015 MHz and 0.085 MHz.
The first and last measurement position with a 100 kHz filter is at ΔfOOB equals to 0.15 MHz and 0.95 MHz.

Note 2:
At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.

Note 3:
The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel

Note 4:
Above SEM requirement applies to bands corresponding to network signalling value NS_06 and NS_07 as defined in TS 36.101 [2] subclause 6.2.4 E Table 6.2.4 E -1.

Note 5:
For the 2.5-2.8 MHz offset range with 1.4 MHz channel bandwidth, the measurement position is at ΔfOOB equals to 3 MHz.


NOTE:
(only for emission measurement) As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.6.2.2G
Additional Spectrum Emission Mask for V2X Communication
6.6.2.2G.1
Additional Spectrum Emission Mask for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
The clause number of reference to measurement average power of channel bandwidth is left TBD.

-
Network signal for additional spectrum emission of NS_33 is still open in RAN2

-
Test tolerance is open

-
The clause number of reference to test mode in 36.508 is left TBD.
6.6.2.2G.1.1
Test purpose

To verify that the power of V2X UE emission shall not exceed specified level for the specified channel bandwidth under the deployment scenarios where additional requirements are specified.

6.6.2.2G.1.2
Test applicability

This test case applies to E-UTRA UE release 14 and forward which support V2X communication.
6.6.2.2G.1.3
Minimum conformance requirements

The additional spectrum mask in Table 6.6.2.2G.1.3-1 applies for E-UTRA V2X UE within 5855 MHz to 5950 MHz according to ETSI EN 302 571. Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_33" is indicated in the cell, the power of any V2X UE emission shall not exceed the levels specified in Table 6.6.2.2G.1.3-1.

Table 6.6.2.2G.1.3-1: Additional requirements for 10MHz channel bandwidth

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	Measurement bandwidth

	( 0-0.5
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]
	100 kHz

	( 0.5-5
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]
	100 kHz

	( 5-10
	[[image: image41.png]27— 2(140%8Y




]
	100 kHz


NOTE 1:
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth. 

NOTE 2:
Additional SEM for V2X overrides any other requirements in frequency range 5855-5950MHz.

The normative reference for this requirement is TS 36.101 [2] clause 6.6.2.2.4.

6.6.2.2G.1.4 
Test description

6.6.2.2G.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in sub-clause 5.2G. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.6.2.2G.1.4.1-1 the details of the V2X reference measurement channels (RMCs) are specified in sub-clause A.8.3 and refer GNSS system simulator configuration to Annex C Table C.2-8.
Table 6.6.2.2G.1.4.1-1: Test Configuration for V2X sidelink transmission (Network signalled NS_33)

	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies
(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths
(as specified in subclause 5.4.2G)
	Lowest, Mid,  Highest

	Test Parameters for Channel Bandwidths

	
	V2X sidelink transmission

	Ch BW
	Mod'n
	RB Allocation

	10MHz
	QPSK
	6

	10MHz
	QPSK
	12

	10MHz
	QPSK
	48

	10MHz
	16QAM
	12

	10MHz
	16QAM
	48

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in specified in subclause 5.4.2G.

Note 2:
The allowed MPR for maximum output power UE might apply is described in clause 36.101[2] subclause 6.2.4G.
Note 3:
The RBstart of partial RB allocation shall be RB#0 and RB# (max+1 - RB allocation) of the channel bandwidth.


1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Figure [A.67].

2. Propagation conditions are set according to Annex B.0

3. Set the V2X sidelink communication parameters for both the V2X sidelink capable UE (hereinafter referred to as V2X UE) and SS according to SL-V2X-Preconfiguration in TS36.508 [7] subclause Table 6.8.2.1-1 with the exception specified in table 6.6.2.1G.1.4.3-1;
4. Ensure the UE is in Side link test mode State [5A-V2X], according to TS 36.508 [7] clause [4.5.9], Message contents are defined in clause 6.6.2.1G.1.4.3
6.6.2.2G.1.4.2
Test procedure

1.
The V2X UE schedules the V2X RMC with transmission power at PUMAX level according to SL-V2X-Preconfiguration which is in line with the test configuration in Table 6.6.2.2G.1.4.1-1;

2.
Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in subclass [6.2.4G.xxx TBD]for Power Class 3. The period of the measurement shall be at least the continuous duration of one sub-frame (1ms). For TDD slots with transient periods are not under test.

3.
Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 6.6.2.2G.1.3-1. The centre frequency of the filter shall be stepped in continuous steps according to the same table. The measured power shall be recorded for each step. The measurement period shall capture the active TSs.

6.6.2.2G.1.4.3
Message contents

Refer to the subclause 6.6.3G.1.4.3 with the following exceptions

Table 6.6.2.2G.1.4.3a: SL-V2X-PreconfigFreqInfo-r14-DEFAULT

	Derivation Path: 36.331 clause 9.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-Preconfiguration-r14 ::= SEQUENCE {
	
	
	

	  v2x-PreconfigFreqList-r14 SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	One entry of v2x-PreconfigFreqInfo
	
	

	    v2x-CommPreconfigGeneral-r14 SEQUENCE {
	
	SL-PreconfigGeneral-r12
	

	      maxTxPower-r12
	23
	
	Power class3

	      additionalSpectrumEmission-r12
	[TBD]
	NS_33
	Power class3

	      }
	
	
	

	    }
	
	
	

	}
	
	
	


6.6.2.2G.1.5
Test requirements

When "NS_33" is indicated in the cell, 

-
the measured UE mean power in the channel bandwidth, derived in step 2, shall fulfil the requirements described in subclass [6.2.4G.xxx TBD]for Power Class 3 UEs;

And

-
The power of any UE emission shall fulfil requirements in Table 6.6.2.2G.1.5-1 as applicable.

The power of any V2X UE emission shall not exceed the levels specified in Table 6.6.2.2G.1.3-1.

Table 6.6.2.2G.1.5-1: Additional requirements for 10MHz channel bandwidth

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	Measurement bandwidth

	( 0-0.5
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] + TT
	100 kHz

	( 0.5-5
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]+ TT
	100 kHz

	( 5-10
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]+ TT
	100 kHz


<< Unchanged sections omitted >>
6.6.3G
Transmitter Spurious emissions for V2X
6.6.3G.1
Transmitter Spurious emissions for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
Test mode of side link State [5A-V2X] in 36.508 is FFS.

-
The test tolerance is left FFS for carrier frequency operating on band 47 f > 5GHz
6.6.3G.1.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

<< Unchanged sections omitted >>
6.7G
Transmit intermodulation for V2X Communication
6.7G.1
Transmit intermodulation for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- RB allocation

- The UE test mode is FFS

-Message Content is FFS

6.7G.1.1
Test purpose
Same test purpose as in clause 6.7.1.
6.7G.1.2
Test applicability
This test case applies to all types of E-UTRA UE release 14 and forward that support V2X communication.

6.7G.1.3
Minimum conformance requirements
When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating bands specified in Table 5.5G-1, the requirements in subclause 6.7.1 apply for E-UTRA V2X sidelink transmission.

The normative reference for this requirement is TS 36.101 [2] clause 6.7.1G.
6.7G.1.4
Test description
6.7G.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.7G.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.8.3 and reference GNSS configuration as defined in Table C.2-8‍ in Annex C.2.

Table 6.7G.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	
	V2X Configuration to Transmit

	Ch BW
	Modulation
	RB allocation

	10MHz
	QPSK
	[48]

	20MHz
	QPSK
	[96]


1.
Connect the SS to the UE antenna connectors and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 36.508 [7] Annex A, Figure A.92.

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 6.8.2. Message content exceptions are defined in clause 6.7G.1.4.3.

3.
The V2X reference measurement channel is set according to Table 6.7G.1.4.1-1.

4.
Propagation conditions are set according to Annex B.0.

5.
UE test mode - FFS.

6.7G.1.4.2
Test procedure
1.
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.2.
Send continuously uplink power control "up" commands to the UE until the UE transmits at its PUMAX level.

3.
Measure the rectangular filtered mean power of the UE. For TDD slots with transient periods are not under test for the wanted signal and for the intermodulation product.

4.
Set the interference signal frequency below the UL carrier frequency using the first offset in table 6.7G.1.5-1.

5.
Set the interference CW signal level according to table 6.7G.1.5-1.

6.
Search the intermodulation product signals below and above the UL carrier frequency, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 3.

7.
Set the interference signal frequency above the UL carrier frequency using the first offset in table 6.7G.1.5-1.

8.
Search the intermodulation product signals below and above the UL carrier frequency, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 3.

Repeat the measurement using the second offset in table 6.7G.1.5-1.

6.7G.1.4.3
Message contents
FFS

6.7G.1.5
Test requirements
The ratio derived in step 5 and 7, shall not exceed the described value in table 6.7G.1.5-1.

Table 6.7G.1.5-1: Transmit Intermodulation
	BW Channel (UL)
	5MHz
	10MHz
	15MHz
	20MHz

	Interference Signal Frequency Offset
	5MHz
	10MHz
	10MHz
	20MHz
	15MHz
	30MHz
	20MHz
	40MHz

	Interference CW Signal Level
	-40dBc

	Intermodulation Product 
	-29dBc
	-35dBc
	-29dBc
	-35dBc
	-29dBc
	-35dBc
	-29dBc
	-35dBc

	Measurement bandwidth
	4.5MHz
	4.5MHz
	9.0MHz
	9.0MHz
	13.5MHz
	13.5MHz
	18MHz
	18MHz


6.7G.2
Transmit intermodulation for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions

Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- RB allocation
- Connection diagram

- The UE test mode is FFS

-Message Content is FFS

6.7G.2.1
Test purpose
Same test purpose as in clause 6.7.1.
6.7G.2.2
Test applicability
This test case applies to all types of E-UTRA UE release 14 and forward that support E-UTRA and V2X sidelink communication.

6.7G.2.3
Minimum conformance requirements
When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirements in subclause 6.7.1 apply for V2X sidelink transmission and the E-UTRA uplink transmission.
The normative reference for this requirement is TS 36.101 [2] clause 6.7.1G.
6.7G.2.4
Test description
6.7G.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.7G.2.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.8.3.

Table 6.7G.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	5MHz and Highest

	Test Parameters for Channel Bandwidths

	
	Downlink
	Uplink Configuration
	V2X Configuration

	Ch BW
	N/A for Occupied bandwidth
	Mod'n
	RB allocation
	Ch BW
	Mod'n
	RB allocation

	5 MHz
	
	QPSK
	8
	10 MHz
	QPSK
	[48]

	10 MHz
	
	QPSK
	12
	20 MHz
	QPSK
	[96]

	15 MHz
	
	QPSK
	16
	

	20 MHz
	
	QPSK
	18
	

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure [TBD].

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 6.8.2. Message content exceptions are defined in clause 6.7G.2.4.3.

3.
The V2X reference measurement channel is set according to Table 6.7G.2.4.1-1.

4.
Propagation conditions are set according to Annex B.0.

5.
UE test mode - FFS.

6.7G.2.4.2
Test procedure
1.
The SS simultaneously sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC and V2X scheduling information via PDCCH DCI format 5A for SL_V_RNTI to schedule the V2X RMC according to Table 6.7G.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL and V2X RMCs.2.
Send continuously uplink power control "up" commands to the UE until the UE transmits at its PUMAX level.

3.
Measure the rectangular filtered mean power of the UE. For TDD slots with transient periods are not under test for the wanted signal and for the intermodulation product.

4.
Set the interference signal frequency below the UL carrier frequency using the first offset in table 6.7G.2.5-1.

5.
Set the interference CW signal level according to table 6.7G.2.5-1.

6.
Search the intermodulation product signals below and above the UL carrier frequency, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 3.

7.
Set the interference signal frequency above the UL carrier frequency using the first offset in table 6.7G.2.5-1.

8.
Search the intermodulation product signals below and above the UL carrier frequency, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 3.

Repeat the measurement using the second offset in table 6.7G.2.5-1.

6.7G.2.4.3
Message contents
FFS

6.7G.2.5
Test requirements
The ratio derived in step 5 and 7, shall not exceed the described value in table 6.7G.2.5-1.

Table 6.7G.2.5-1: Transmit Intermodulation
	BW Channel (UL)
	5MHz
	10MHz
	15MHz
	20MHz

	Interference Signal Frequency Offset
	5MHz
	10MHz
	10MHz
	20MHz
	15MHz
	30MHz
	20MHz
	40MHz

	Interference CW Signal Level
	-40dBc

	Intermodulation Product 
	-29dBc
	-35dBc
	-29dBc
	-35dBc
	-29dBc
	-35dBc
	-29dBc
	-35dBc

	Measurement bandwidth
	4.5MHz
	4.5MHz
	9.0MHz
	9.0MHz
	13.5MHz
	13.5MHz
	18MHz
	18MHz


<< Unchanged sections omitted >>
7.4G
Maximum input level for V2X Communication

7.4G.1
Maximum input level for V2X Communication / Non-concurrent with E-UTRA uplink transmissions
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
Test configuration is investigating

-
UE Test mode is TBD

-
The test tolerance is left FFS
7.4G.1.1
Test purpose

Verify the UE's ability to receive V2X Communication data with a given average throughput for a specified reference measurement channel, under conditions of high signal level, ideal propagation and no added noise.

7.4G.1.2
Test applicability

This test case applies to all types of E-UTRA UE release 14 and forward that support V2X Communication.
7.4G.1.3
Minimum conformance requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.8.2 with parameters specified in Table 7.4G.1.3-1.

Table 7.4G.1.3-1: Maximum input level

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4
MHz 
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-
	-
	-
	-22
	-
	-22

	NOTE 1:
Reference measurement channel is defined in Annex A.8.2.


When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA downlink reception for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirements in subclause 7.4G.1.3 apply for the E-UTRA V2X sidelink reception and the requirements in subclause 7.4.3 apply for the E-UTRA downlink reception while all downlink carriers are active.

The normative reference for this requirement is TS 36.101 [2] clause 7.4.1G.

7.4G.1.4
Test description

7.4G.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 7.4G.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.8.3. GNSS simulator is configured as Table C.2-8 in Annex C.2.

Table 7.4G.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	
	V2X Configuration to Transmit

	Ch BW
	Modulation
	RB allocation

	10MHz
	QPSK
	[48]

	20MHz
	QPSK
	[96]


1.
Connect the SS to the UE antenna connectors and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 36.508 [7] Annex A, Figure A.92.

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 6.8.2. Message content exceptions are defined in clause 7.4G.1.4.3.
3.
The V2X reference measurement channel is set according to Table 7.4G.1.4.1-1.

4.
Propagation conditions are set according to Annex B.0.
5.
UE test mode – FFS.
7.4G.1.4.2
Test procedure

1.
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration and to schedule the V2X RMC according to Table 7.4G.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.
2.
Set the signal level of V2X to the value defined in Table 7.4G.1.5-1.
3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex [TBD].

7.4G.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.10.

7.4G.1.5
Test requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.8.2 with parameters specified in Table 7.4G.1.5-1.

Table 7.4G.1.5-1: Maximum input level

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4
MHz 
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-
	-
	-
	-22+TT
	-
	-22+TT

	NOTE 1:
Reference measurement channel is defined in Annex A.8.2.


<< Unchanged sections omitted >>
7.5G
Adjacent Channel Selectivity (ACS) for V2X Communication
7.5G.1
Adjacent channel selectivity (ACS) for V2X Communication / Non-concurrent with E-UTRA uplink transmissions
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:
-
Test configuration table is investigating.

-
UE test mode is FFS

7.5G.1.1
Test Purpose
Adjacent channel selectivity tests the UE's ability to receive data with a given average throughput for a specified reference measurement channel, in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel, under conditions of ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the coverage area when other e-NodeB transmitters exist in the adjacent channel.

7.5G.1.2
Test Applicability

This test applies to all types of E-UTRA UE release 14 and forward that support V2X Communication.

7.5G.1.3
Minimum Conformance Requirements

The V2X UE shall fulfil the minimum requirement specified in Table 7.5G.1.3-1 for all values of an adjacent channel interferer up to -25 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5G.1.3-2 and Table 7.5G.1.3-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.8.2.

Table 7.5G.1.3-1: Adjacent channel selectivity for V2X

	
	
	Channel bandwidth

	Rx Parameter
	Units
	1.4
MHz 
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	ACS
	dB
	
	
	
	33.0
	
	27


Table 7.5G.1.3-2: Test parameters for Adjacent channel selectivity for V2X, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + 14 dB

	PInterferer
	dBm
	
	
	
	PREFSENS_V2X +45.5dB
	
	PREFSENS_V2X +39.5dB

	BWInterferer 
	MHz
	
	
	
	10
	
	10

	FInterferer (offset)
	MHz
	
	
	
	10+0.0125

/

-10-0.0125
	
	15+0.0075

/

-15-0.0075

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211.


Table 7.5G.1.3-3: Test parameters for Adjacent channel selectivity for V2X, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	
	
	
	-56.5
	
	-50.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	
	
	
	10
	
	10

	FInterferer (offset)
	MHz
	
	
	
	10+0.0125

/

-10-0.0125
	
	15+0.0075

/

-15-0.0075

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211.


The normative reference for this requirement is TS 36.101 [2] clause 7.5.1G.
7.5G.1.4
Test Description

7.5G.1.4.1
Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 7.5G.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.8.3. GNSS simulator is configured as Table C.2-8 in Annex C.2.

Table 7.5G.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	
	V2X Configuration to Transmit

	Ch BW
	Modulation
	RB allocation

	10MHz
	QPSK
	[48]

	20MHz
	QPSK
	[96]


1.
Connect the SS to the UE antenna connectors and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 36.508 [7] Annex A, Figure A.92a.

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 6.8.2. Message content exceptions are defined in clause 7.5G.1.4.3.
3.
The V2X reference measurement channel is set according to Table 7.5G.1.4.1-1.

4.
Propagation conditions are set according to Annex B.0.
5.
UE test mode – FFS.

7.5G.1.4.2
Test Procedure

1.
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration and to schedule the V2X RMC according to Table 7.5G.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.

2.
Set the Interferer signal level to the value as defined in Table 7.5G.1.5-2 (Case 1) and frequency below and above the wanted signal, using a modulated interferer bandwidth as defined in Annex D of the present document.

3.
Measure the mean power of the UE in the channel bandwidth for each test point in table 7.5G.1.5-2 according to the test configuration from Table 7.5G.1.4.1-1. The period of measurement shall be at least continuous duration of one sub-frame (1ms).
4.
Set the Interferer signal level to the value as defined in Table 7.5G.1.5-3 (Case 2) and frequency below and above the wanted signal, using a modulated interferer bandwidth as defined in Annex D of the present document.
5.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex [TBD].
7.5G.1.4.3
Message Contents
Message contents are according to TS 36.508 [7] subclause 4.10.

7.5G.1.5
Test Requirement

The throughput Rav shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.8.2 under the conditions specified in table 7.5G.1.5-2, and also under the conditions specified in table 7.5G.1.5-3.
Table 7.5G.1.5-1: Adjacent channel selectivity for V2X

	
	
	Channel bandwidth

	Rx Parameter
	Units
	1.4
MHz 
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	ACS
	dB
	
	
	
	33.0
	
	27


Table 7.5G.1.5-2: Test parameters for Adjacent channel selectivity for V2X, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + 14 dB

	PInterferer
	dBm
	
	
	
	PREFSENS_V2X +45.5dB
	
	PREFSENS_V2X +39.5dB

	BWInterferer 
	MHz
	
	
	
	10
	
	10

	FInterferer (offset)
	MHz
	
	
	
	10+0.0125

/

-10-0.0125
	
	15+0.0075

/

-15-0.0075

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211.


Table 7.5G.1.5-3: Test parameters for Adjacent channel selectivity for V2X, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	
	
	
	-56.5
	
	-50.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	
	
	
	10
	
	10

	FInterferer (offset)
	MHz
	
	
	
	10+0.0125

/

-10-0.0125
	
	15+0.0075

/

-15-0.0075

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211.


7.5G.2
Adjacent channel selectivity (ACS) for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:
-
Test configuration table is investigating.

-
Test procedure is TBD

-
Message contents are TBD

7.5G.2.1
Test Purpose

The test purpose is the same as in clause 7.5G.1.1.

7.5G.2.2
Test Applicability

This test applies to all types of E-UTRA UE release 14 and forward that support V2X Communication.

7.5G.2.3
Minimum Conformance Requirements

The V2X UE shall fulfil the minimum requirement specified in Table 7.5G.2.3-1 for all values of an adjacent channel interferer up to -22 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5G.2.3-2 and Table 7.5G.2.3-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.8.2 

Table 7.5G.2.3-1: Adjacent channel selectivity for V2X

	
	
	Channel bandwidth

	Rx Parameter
	Units
	1.4
MHz 
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	ACS
	dB
	
	
	
	33.0
	
	27


Table 7.5G.2.3-2: Test parameters for Adjacent channel selectivity for V2X, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	DBm
	PREFSENS_V2X + 14 dB

	PInterferer
	DBm
	
	
	
	PREFSENS_V2X +45.5dB
	
	PREFSENS_V2X +39.5dB

	BWInterferer
	MHz
	
	
	
	10
	
	10

	FInterferer (offset)
	MHz
	
	
	
	10+0.0125

/

-10-0.0125
	
	15+0.0075

/

-15-0.0075

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211.


Table 7.5G.2.3-3: Test parameters for Adjacent channel selectivity for V2X, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	DBm
	
	
	
	-53.5
	
	-47.5

	PInterferer
	DBm
	-22

	BWInterferer
	MHz
	
	
	
	10
	
	10

	FInterferer (offset)
	MHz
	
	
	
	10+0.0125

/

-10-0.0125
	
	15+0.0075

/

-15-0.0075

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211.


When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA downlink reception for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirements in subclause 7.5G.2 apply for the E-UTRA V2X sidelink reception and the requirements in subclause 7.5.3 apply for the E-UTRA downlink reception while all downlink carriers are active.

The normative reference for this requirement is TS 36.101 [2] clause 7.5.1G.
7.5G.2.4
Test Description
7.5G.2.4.1
Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in Table 5.4.2G.1-2. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 7.5G.2.4.1-1. The details of the uplink, downlink and V2X reference measurement channels (RMCs) are specified in Annexes A.2, A.3 and A.8.3 respectively.
Table 7.5G.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in
TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest for uplink
Lowest, Highest for V2X

	Test Parameters for Channel Bandwidths

	
	Downlink
	Uplink Configuration
	V2X Configuration

	Ch BW
	Mod'n
	RB allocation
	Mod'n
	RB allocation
	Ch BW
	Mod'n
	RB allocation

	1.4 MHz
	QPSK
	1
	QPSK
	1
	10 MHz
	QPSK
	[48]

	1.4 MHz
	QPSK
	5
	QPSK
	5
	20 MHz
	QPSK
	[96]

	3 MHz
	QPSK
	1
	QPSK
	1
	

	3 MHz
	QPSK
	4
	QPSK
	4
	

	5 MHz
	QPSK
	1
	QPSK
	1
	

	5 MHz
	QPSK
	8
	QPSK
	8
	

	10 MHz
	QPSK
	1
	QPSK
	1
	

	10 MHz
	QPSK
	12
	QPSK
	12
	

	15 MHz
	QPSK
	1
	QPSK
	1
	

	15 MHz
	QPSK
	16
	QPSK
	16
	

	20 MHz
	QPSK
	1
	QPSK
	1
	

	20 MHz
	QPSK
	18
	QPSK
	18
	

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure [TBD].

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3. Message content exceptions are defined in clause 7.5G.2.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1, and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and V2X Reference Measurement Channels are set according to Table 7.5G.2.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 3A-RF-V2X according to TS 36.508 [7] clause 5.2A.2C. Message content exceptions are defined in clause 7.5G.2.4.3.
7.5G.2.4.2
Test Procedure

1.
The SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Tables 7.5G.2.4.1-1 on E-UTRA Band. The SS sends downlink MAC padding bits on the DL RMC.
2.
SS simultaneously sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC and V2X scheduling information via PDCCH DCI format 5A for SL_V_RNTI to schedule the V2X RMC according to Table 7.5G.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL and V2X RMCs.

3.
Set the Downlink signal level for V2X band and E-UTRA band to the value as defined in Table 7.5G.2.5-2 (Case 1). Send Uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power [TBD] for carrier frequency f ≤ 6.0GHz, for at least the duration of the Throughput measurement.
4.
Set the Interferer signal level to the value as defined in Table 7.5G.2.5-2 (Case 1) and frequency below and above the wanted signal, using a modulated interferer bandwidth as defined in Annex D of the present document.

5.
Measure the mean power of the UE in the channel bandwidth for each test point in table 7.5G.1.5-2 according to the test configuration from Table 7.5G.2.4.1-1. The period of measurement shall be at least continuous duration of one sub-frame (1ms). 
6.
Set the Downlink signal level for V2X band and E-UTRA band to the value as defined in Table 7.5G.2.5-3 (Case 2). Send Uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power [TBD] for carrier frequency f ≤ 6.0GHz, for at least the duration of the Throughput measurement.
7.
Set the Interferer signal level to the value as defined in Table 7.5G.2.5-3 (Case 2) and frequency below and above the wanted signal, using a modulated interferer bandwidth as defined in Annex D of the present document.
8.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex [TBD].
7.5G.2.4.3
Message Contents
Message contents are according to TS 36.508 [7] subclause 4.6.

7.5G.2.5
Test Requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.8.2 with parameters specified in Table 7.5G.2.5-2, and also under the conditions specified in table 7.5G.2.5-3. 

Table 7.5G.2.5-1: Adjacent channel selectivity for V2X

	
	
	Channel bandwidth

	Rx Parameter
	Units
	1.4
MHz 
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	ACS
	dB
	
	
	
	33.0
	
	27


Table 7.5G.2.5-2: Test parameters for Adjacent channel selectivity for V2X, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	DBm
	PREFSENS_V2X + 14 dB

	PInterferer
	DBm
	
	
	
	PREFSENS_V2X +45.5dB
	
	PREFSENS_V2X +39.5dB

	BWInterferer
	MHz
	
	
	
	10
	
	10

	FInterferer (offset)
	MHz
	
	
	
	10+0.0125

/

-10-0.0125
	
	15+0.0075

/

-15-0.0075

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211.


Table 7.5G.2.5-3: Test parameters for Adjacent channel selectivity for V2X, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	DBm
	
	
	
	-53.5
	
	-47.5

	PInterferer
	DBm
	-22



	BWInterferer
	MHz
	
	
	
	10
	
	10

	FInterferer (offset)
	MHz
	
	
	
	10+0.0125

/

-10-0.0125
	
	15+0.0075

/

-15-0.0075

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211.


7.5G.3
Adjacent channel selectivity (ACS) for V2X Communication / Intra-band contiguous multi-carrier operation
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:
-
Test configuration table is investigating.

-
Test procedure is TBD

-
Message contents are TBD

7.5G.3.1
Test Purpose

The test purpose is the same as in clause 7.5G.1.1.

7.5G.3.2
Test Applicability

This test applies to all types of E-UTRA UE release 14 and forward that support Intra-band contiguous multi-carrier operation V2X Communication.

7.5G.3.3
Minimum Conformance Requirements

For intra-band contiguous multi-carrier operation the V2X UE shall fulfil the minimum requirement specified in Table 7.5G.3.3-1 to Table 7.5G.3.3-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.8.2.

Table 7.5G.3.3-1: Adjacent channel selectivity for intra-band contiguous multi-carrier for V2X

	
	
	V2X Bandwidth Class

	Rx Parameter
	Units
	B
	C
	D
	E
	F

	ACS
	dB
	30
	
	
	
	


Table 7.5G.3.3-2: Test parameters for Adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	V2X Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC
	
	REFSENS + 14 dB
	
	
	
	

	PInterferer
	dBm
	Aggregated power + 28.5 dB
	
	
	
	

	BWInterferer
	MHz
	10
	
	
	
	

	FInterferer (offset)
	MHz
	5 + Foffset
/

-5 - Foffset
	
	
	
	

	NOTE 1:
The Finterferer (offset) is the frequency separation of the centre frequency of the carrier closest to the interferer and the centre frequency of the adjacent channel interferer and shall be further adjusted to 
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MHz to be offset from the sub-carrier raster.

NOTE 2:
The requirement is applied for 2 carrier intra-concurrent receptions when 2 carrier transmissions are activated at the same time.


Table 7.5G.3.3-3: Test parameters for Adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	V2X Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	-50.5 +10log10(NRB,c/ NRB agg)
	
	
	
	

	PInterferer
	dBm
	-22

	BWInterferer
	MHz
	10
	
	
	
	

	FInterferer (offset)


	MHz
	5+ Foffset
/

-5- Foffset
	
	
	
	

	NOTE 1:
The Finterferer (offset) is the frequency separation of the centre frequency of the carrier closest to the interferer and the centre frequency of the adjacent channel interferer and shall be further adjusted to 
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MHz to be offset from the sub-carrier raster.

NOTE 2:
The requirement is applied for 2 carrier intra-concurrent receptions when 2 carrier transmissions are activated at the same time.


The normative reference for this requirement is TS 36.101 [2] clause 7.5.1G.
7.5G.3.4
Test Description
7.5G.3.4.1
Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in Table 5.4.2G.1-2. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 7.5G.3.4.1-1. The details of the uplink, downlink and V2X reference measurement channels (RMCs) are specified in Annexes A.2, A.3 and A.8.3 respectively.
 Table 7.5G.3.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in
TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1
	Low range, High range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest NRB_agg, Highest NRB_agg

	Test Parameters for Channel Bandwidths

	V2X multi-carrier Configuration
	V2X PSSCH Allocation

	CC1
NRB
	CC2
NRB
	CC1 & CC2
Mod
	CC1 and CC2
RB Allocation

	10MHz
	10MHz
	QPSK
	[48+48]


1.
Connect the SS to the UE antenna connectors and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 36.508 [7] Annex A, Figure A.92d.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3. 
3.
Downlink signals are initially set up according to Annex C.0, C.1, and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and V2X Reference Measurement Channels are set according to Table 7.5G.3.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 3A-RF-V2X according to TS 36.508 [7] clause 5.2A.2C. Message content exceptions are defined in clause 7.5G.3.4.3.
7.5G.3.4.2
Test Procedure

1.
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration and to schedule the V2X RMC according to Table 7.5G.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.

2.
Set the Interferer signal level to the value as defined in Table 7.5G.3.5-2 (Case 1) and frequency below and above the wanted signal, using a modulated interferer bandwidth as defined in Annex D of the present document.

3.
Measure the mean power of the UE in the channel bandwidth for each test point in table 7.5G.3.5-2 according to the test configuration from Table 7.5G.3.4.1-1. The period of measurement shall be at least continuous duration of one sub-frame (1ms). 
4.
Set the Interferer signal level to the value as defined in Table 7.5G.3.5-3 (Case 2) and frequency below and above the wanted signal, using a modulated interferer bandwidth as defined in Annex D of the present document.
5.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex [TBD].
7.5G.3.4.3
Message Contents
Message contents are according to TS 36.508 [7] subclause 4.6.

7.5G.3.5
Test Requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.8.2 with parameters specified in Table 7.5G.3.5-2, and also under the conditions specified in table 7.5G.3.5-3.

Table 7.5G.3.5-1: Adjacent channel selectivity for intra-band contiguous multi-carrier for V2X

	
	
	V2X Bandwidth Class

	Rx Parameter
	Units
	B
	C
	D
	E
	F

	ACS
	dB
	30
	
	
	
	


Table 7.5G.3.5-2 Test parameters for Adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	V2X Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC
	
	REFSENS + 14 dB
	
	
	
	

	PInterferer
	dBm
	Aggregated power + 28.5 dB
	
	
	
	

	BWInterferer 
	MHz
	10
	
	
	
	

	FInterferer (offset)
	MHz
	5 + Foffset
/

-5 - Foffset
	
	
	
	

	NOTE 1:
The Finterferer (offset) is the frequency separation of the centre frequency of the carrier closest to the interferer and the centre frequency of the adjacent channel interferer and shall be further adjusted to 
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MHz to be offset from the sub-carrier raster.

NOTE 2:
The requirement is applied for 2 carrier intra-concurrent receptions when 2 carrier transmission are activated at the same time


Table 7.5G.3.5-3: Test parameters for Adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	V2X Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	-50.5 +10log10(NRB,c/ NRB agg)
	
	
	
	

	PInterferer
	dBm
	-22

	BWInterferer
	MHz
	10
	
	
	
	

	FInterferer (offset)
	MHz
	5+ Foffset
/

-5- Foffset
	
	
	
	

	NOTE 1:
The Finterferer (offset) is the frequency separation of the centre frequency of the carrier closest to the interferer and the centre frequency of the adjacent channel interferer and shall be further adjusted to 
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NOTE 2:
The requirement is applied for 2 carrier intra-concurrent receptions when 2 carrier transmissions are activated at the same time.


<< Unchanged sections omitted >>
7.6.1G
In-band blocking for V2X Communication

Editor's note: This test case is not complete. Following aspects are either missing or not yet determined:

-
UE test mode is FFS

7.6.1G.1
In-band blocking for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

7.6.1G.1.1
Test Purpose
In-band blocking is defined for an unwanted interfering signal falling into the range from 15MHz below to 15MHz above the V2X band, at which the relative throughput shall meet or exceed the requirement for the specified measurement channels.

The lack of in-band blocking ability will decrease the coverage area when other Sidelink transmitters exist (except in the adjacent channels and spurious response).

7.6.1G.1.2
Test Applicability
This test applies to all types of E-UTRA UE release 14 and forward that support V2X Communication.

7.6.1G.1.3
Minimum Conformance Requirements
The V2X UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.8.2 with parameters defined in Table 7.6.1G.1.3-1 and Table 7.6.1G.1.3-2.

Table 7.6.1G.1.3-1: In band blocking parameters

	Rx parameter
	Units 
	
Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	
	
	
	
	6
	
	9

	BWInterferer 
	MHz
	
	
	
	10
	
	10

	FIoffset, case 1 
	
MHz
	
	
	
	15+0.0025
	
	15+0.005

	FIoffset, case 2 
	MHz
	
	
	
	25+0.0075
	
	25+0.0025

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211


Table 7.6.1G.1.3-2: In-band blocking

	E-UTRA V2X

band
	Parameter
	Unit
	Case 1
	Case 2

	
	PInterferer
	dBm
	-56
	-44

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&

=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&

≥+BW/2 + FIoffset,case 2

	47
	FInterferer
	MHz
	(NOTE 2)
	FDL_low –30

to

FDL_high + 30

	NOTE 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 

NOTE 2:
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:
FInterferer range values for unwanted modulated interfering signal are interferer centre frequencies 


When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA downlink reception for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirements in subclause 7.6.1G apply for the E-UTRA V2X sidelink reception and the requirements in subclause 7.6.1.1 apply for the E-UTRA downlink reception while all downlink carriers are active.

The normative reference for this requirement is TS 36.101 [2] clause 7.6.1.1G.
7.6.1G.1.4
Test Description
7.6.1G.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 7.6.1G.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.8.3. GNSS simulator is configured as Table C.2-8 in Annex C.2.

Table 7.6.1 G.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in
TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest for uplink
Lowest, Highest for V2X

	Test Parameters for Channel Bandwidths

	
	Downlink
	Uplink Configuration
	V2X Configuration

	Ch BW
	Mod'n
	RB allocation
	Mod'n
	RB allocation
	Ch BW
	Mod'n
	RB allocation

	1.4 MHz
	QPSK
	1
	QPSK
	1
	10 MHz
	QPSK
	[48]

	1.4 MHz
	QPSK
	5
	QPSK
	5
	20 MHz
	QPSK
	[96]

	3 MHz
	QPSK
	1
	QPSK
	1
	

	3 MHz
	QPSK
	4
	QPSK
	4
	

	5 MHz
	QPSK
	1
	QPSK
	1
	

	5 MHz
	QPSK
	8
	QPSK
	8
	

	10 MHz
	QPSK
	1
	QPSK
	1
	

	10 MHz
	QPSK
	12
	QPSK
	12
	

	15 MHz
	QPSK
	1
	QPSK
	1
	

	15 MHz
	QPSK
	16
	QPSK
	16
	

	20 MHz
	QPSK
	1
	QPSK
	1
	

	20 MHz
	QPSK
	18
	QPSK
	18
	

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.


1.
Connect the SS to the UE antenna connectors and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 36.508 [7] Annex A, Figure A.92a.

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 6.8.2. Message content exceptions are defined in clause 7.6.1 G.1.4.3.
3.
The V2X reference measurement channel is set according to Table 7.6.1 G.1.4.1-1.

4.
Propagation conditions are set according to Annex B.0.
5.
UE test mode – FFS.

7.6.1G.1.4.2
Test procedure
1.
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration and to schedule the V2X RMC according to Table 7.6.1G.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.
2.
Set the parameters of the signal generator for an interfering signal below the wanted signal in Case 1 according to Tables 7.6.1G.1.5-1 and 7.6.1G.1.5-2.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex [TBD].
4.
Repeat step 3, using an interfering signal above the wanted signal in Case 1 at step 2.
5.
Repeat step 3, using interfering signals in Case 2 at step2 and 4. The ranges of case 2 are covered in steps equal to the interferer bandwidth. The test frequencies are chosen in analogy to table 7.6.1G.1.5-2.

7.6.1G.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.10.

7.6.1G.1.5
Test Requirement
The throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.8.2 with parameters specified in Tables 7.6.1G.1.5-1 and 7.6.1G.1.5-2.
Table 7.6.1G.1.5-1: In band blocking parameters

	Rx parameter
	Units 
	
Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	
	
	
	
	6
	
	9

	BWInterferer
	MHz
	
	
	
	10
	
	10

	FIoffset, case 1
	MHz
	
	
	
	15+0.0025
	
	15+0.005

	FIoffset, case 2
	MHz
	
	
	
	25+0.0075
	
	25+0.0025

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211.


Table 7.6.1G.1.5-2: In-band blocking

	E-UTRA V2X

band
	Parameter
	Unit
	Case 1
	Case 2

	
	PInterferer
	dBm
	-56
	-44

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&

=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&

≥+BW/2 + FIoffset,case 2

	47
	FInterferer
	MHz
	(NOTE 2)
	FDL_low –30

to

FDL_high + 30

	NOTE 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band

NOTE 2:
For each carrier frequency the requirement is valid for two frequencies:

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:
FInterferer range values for unwanted modulated interfering signal are interferer centre frequencies 


<< Unchanged sections omitted >>
7.6.2G
Out-of-band blocking for V2X Communication

7.6.2G.1
Out-of-band blocking for V2X Communication/ Non-concurrent with E-UTRA uplink transmissions
Editor's note: This test case is not complete. Following aspects are either missing or not yet determined:

-
Test tolerance is FFS
7.6.2G.1.1
Test Purpose

Out-of-band blocking for V2X is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the V2X band, at which a given average throughput shall meet or exceed the requirement for the specified measurement channels in aggregated signals.
For the first 15 MHz below or above the V2X band the appropriate in-band blocking or adjacent channel selectivity in sub-clause 7.5G and sub-clause 7.6.1G shall be applied.

The lack of out-of-band blocking ability will decrease the coverage area when other e-NodeB transmitters exist (except in the adjacent channels and spurious response).
7.6.2G.1.2
Test Applicability

This test applies to all types of E-UTRA UE release 14 and forward that support V2X Communication.

7.6.2G.1.3
Minimum Conformance Requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.8.2 with parameters specified in Tables 7.6.2G.3-1, 7.6.2G.3-2.

For Table 7.6.2G.3-2 in frequency range 1, 2 and 3, up to 
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exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size, where 
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 is the number of resource blocks in the downlink transmission bandwidth configuration (see Figure 5.4.2-1). For these exceptions the requirements of subclause 7.7G Spurious response are applicable.

Table 7.6.2G.1.3-1: Out-of-band blocking parameters

	Rx Parameter
	Units 
	
Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	
	
	
	
	6
	
	9

	NOTE 1:
Reference measurement channel is specified in TS 36.101 [2] Annex A.8.2.


Table 7.6.2G.1.3-2: Out of band blocking

	E-UTRA V2X

band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	47
	FInterferer (CW)
	MHz
	FDL_low -30 to

FDL_low -60
	FDL_low -60 to

FDL_low -85
	FDL_low -85 to

1 MHz

	
	
	
	FDL_high +30 to

FDL_high + 60
	FDL_high +60 to

FDL_high +85
	FDL_high +85 to

+12750 MHz

	NOTE:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 4400 MHz.


NOTE:
it is FFS how to accommodate the blocking level of -30dBm in Region 1.
The normative reference for this requirement is TS 36.101 [2] clause 7.6.2.1G.
7.6.2G.1.4
Test Description

7.6.2G.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 7.6.2G.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.8.3, and  reference GNSS configuration as defined in Table C.2-8.‍ in Annex C.2.
Table 7.6.2G.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	
	V2X Configuration to Transmit

	Ch BW
	Modulation
	RB allocation

	10MHz
	QPSK
	[48]

	20MHz
	QPSK
	[96]


1.  Connect the SS to the UE antenna connectors and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 36.508 [7] Annex A, Figure A.89.
2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 6.8.2. Message content exceptions are defined in clause 7.6.2G.1.4.3.
3.
The V2X reference measurement channel is set according to Table 7.6.2G.1.4.1-1.

4.
Propagation conditions are set according to Annex B.0.
5.
UE test mode – State 3A-RF-V2X according to TS 36.508 [7] clause 5.2A.2C.
7.6.2G.1.4.2
Test procedure
1.
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.
2.
Set the downlink signal level according to the table 7.6.2G.1.5-1.
3.
Set the parameters of the CW signal generator for an interfering signal below the wanted signal according to Table 7.6.2G.1.5-2. The frequency step size is 1MHz.

4.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.

5.
Record the frequencies for which the throughput doesn't meet the requirements.

6.
Repeat steps from 3 to 5, using an interfering signal above the wanted signal at step 3.
7.6.2G.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6.
7.6.2G.1.5
Test Requirement
Except for the spurious response frequencies recorded at the final step of test procedure, the throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in clause A.3.2 with parameters specified in Tables 7.6.2G.1.5-1 and 7.6.2G.1.5-2

For Table 7.6.2G.1.5-2 in frequency range 1, 2 and 3, the number of spurious response frequencies recorded in the final step of test procedure shall not exceed 
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in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of subclause 7.7G spurious response are applicable.
Table 7.6.2G.1.5-1: Out-of-band blocking parameters

	Rx Parameter
	Units 
	
Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	
	
	
	
	6
	
	9

	NOTE 1:
Reference measurement channel is specified in TS 36.101 [2] Annex A.8.2.


Table 7.6.2G.1.5-2: Out of band blocking

	E-UTRA V2X

band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	47
	FInterferer (CW)
	MHz
	FDL_low -30 to

FDL_low -60
	FDL_low -60 to

FDL_low -85
	FDL_low -85 to

1 MHz

	
	
	
	FDL_high +30 to

FDL_high + 60
	FDL_high +60 to

FDL_high +85
	FDL_high +85 to

+12750 MHz

	NOTE:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 4400 MHz.


<< Unchanged sections omitted >>
7.7G
Spurious response for V2X Communication

7.7G.1
Spurious response for V2X Communication / Non-concurrent with E-UTRA uplink transmissions
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:
-
Test procedure is incomplete

-
The test tolerance is left FFS
7.7G.1.1
Test Purpose

Spurious response for V2X verifies the receiver's ability to receive a wanted aggregated signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit as specified in sub-clause 7.6.2G is not met.

The lack of the spurious response ability decreases the coverage area when other unwanted interfering signal exists at any other frequency.

7.7G.1.2
Test Applicability

This test applies to all types of E-UTRA UE release 14 and forward that support V2X Communication.

<< Unchanged sections omitted >>
7.9G
Spurious emissions for V2X Communication
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
Test tolerance is FFS.

7.9G.1
Spurious emissions for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

7.9G.1.1
Test Purpose

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector.
7.9G.1.2
Test Applicability

This test applies to all types of E-UTRA UE release 14 and forward that support V2X Communication.

7.9G.1.3
Minimum Conformance Requirements
The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9G.1.3-1.

Table 7.9G.1.3-1: General receiver spurious emission requirements

	Frequency band
	Measurement

bandwidth
	Maximum level
	NOTE

	30MHz ( f < 1GHz
	100 kHz
	-57 dBm
	

	1GHz ( f ( 12.75 GHz
	1 MHz
	-47 dBm
	

	12.75 GHz ( f ( 5th harmonic of the upper frequency edge of the DL operating band in GHz
	1 MHz
	-47 dBm
	1

	12.75 GHz – 26GHz
	1 MHz
	-47dBm
	3

	NOTE 1:
Applies only for Band 22, Band 42, Band 43 and Band 48
NOTE 2:
Unused PDCCH resources are padded with resource element groups with power level given by PDCCH_RA/RB as defined in Annex C.3.1.
NOTE 3:
Applies for Band 47


In addition, for a V2X UE operating in Region 1, the power of any spurious emission shall not exceed the levels specified in Table 7.9G.1.3-2.

Table 7.9G.1.3-2: Additional RX spurious emissions limits in Region 1
	Frequency Range
	Maximum Level 
	Measurement bandwidth
	NOTE

	5795 MHz ( f < 5815MHz
	[-65 dBm]
	1 MHz
	

	NOTE:
The additional Rx spurious emission limits, however, are specified in EIRP in Region 1. Furthermore, the requirement varies based on antenna installation. It is FFS how to convert this to conducted requirements.


The normative reference for this requirement is TS 36.101 [2] clause 7.9.
7.9G.1.4
Test Description

7.9G.1.4.1
Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 7.9G.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.8.3, and reference GNSS configuration as defined in Table C.2-8. in Annex C.2
Table 7.9G.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in
TS 36.508[7] subclause 4.1
	NC

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	
	V2X Configuration to Transmit

	Ch BW
	Modulation
	RB allocation

	10MHz
	QPSK
	[48]

	20MHz
	QPSK
	[96]


1.
Connect the SS to the UE antenna connectors and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 36.508 [7] Annex A, Figure A.89.
2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 6.8.2. Message content exceptions are defined in clause 7.9G.1.4.3.
3.
The V2X reference measurement channel is set according to Table 7.9G.1.4.1-1.

4.
Propagation conditions are set according to Annex B.0.
5.
UE test mode – State 3A-RF-V2X according to TS 36.508 [7] clause 5.2A.2C.
7.9G.1.4.2
Test Procedure

1.
Sweep the spectrum analyzer (or equivalent equipment) over a frequency range and measure the average power of spurious emission.

2.
Repeat step 1 for all E-UTRA Rx antennas of the UE.

7.9G.1.4.3
Message Contents
Message contents are according to TS 36.508 [7] subclause 4.6.
7.9G.1.5
Test Requirement
The measured spurious emissions derived in step 1), shall not exceed the maximum level specified in Table 7.9G.1.5-1
Table 7.9G.1.5-1: General receiver spurious emission requirements
	Frequency band
	Measurement
bandwidth
	Maximum level
	NOTE

	30MHz ( f < 1GHz
	100 kHz
	-57 dBm
	

	1GHz ( f ( 12.75 GHz
	1 MHz
	-47 dBm
	

	12.75 GHz ( f ( 5th harmonic of the upper frequency edge of the DL operating band in GHz
	1 MHz
	-47 dBm
	1

	12.75 GHz – 26GHz
	1 MHz
	-47dBm
	3

	NOTE 1:
Applies only for Band 22, Band 42, Band 43 and Band 48
NOTE 2:
Unused PDCCH resources are padded with resource element groups with power level given by PDCCH_RA/RB as defined in Annex C.3.1.
NOTE 3:
Applies for Band 47


In addition, for a V2X UE operating in Region 1, the measured spurious emissions derived in step 1) shall not exceed the levels specified in Table 7.9G.1.5-2.
Table 7.9G.1.5-2: Additional RX spurious emissions limits in Region 1
	Frequency Range
	Maximum Level 
	Measurement bandwidth
	NOTE

	5795 MHz ( f < 5815MHz
	[-65 dBm]
	1 MHz
	

	NOTE:
The additional Rx spurious emission limits, however, are specified in EIRP in Region 1. Furthermore, the requirement varies based on antenna installation. It is FFS how to convert this to conducted requirements.


<< End of changes >>
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